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iIYUR0LOGIC RECOhhAISSAXCE OF THE 

BEAR RIVER BASIS 1% SOUTHEASTERh IDAHO 

By N. P .  Dion 

ABSTRACT 

The a r e a l  d i s t r i b u t i o n  of  p r e c i p i t a t i o n  i n  t h e  Bear River bas in  i s  con- 

t r o l l e d  c h i e f l y  by e l e v a t i o n ,  and q u a n t i t i e s  range from l e s s  than 10 inches 

i n  Bear Lake Valley t o  more than 45 inches on t h e  Bear River  Range. Prec ip-  

i t a t i o n  on t h e  bas in  averages about 2 . 3  mil l ion  a c r e - f e e t  pe r  yea r .  

Ground water  occurs i n  t h e  alluvium of  a l l  t h e  v a l l e y s ,  t h e  b a s a l t  of 

Soda Creek bas in  and Gem Valley, t h e  S a l t  Lake Formation, t h e  f r a c t u r e d  

bedrock, and poss ib ly  i n  t h e  il'asatch Formation. The b a s a l t  and t h e  alluvium 

a r e  t h e  most product ive  a q u i f e r s  i n  t h e  b a s i n  and a r e  b e s t  ab le  t o  withstand 

a d d i t i o n a l  ground-water development. Reportedly, t h e  b a s a l t  y i e l d s  as  much 

as 3,500 gpm (ga l lons  pe r  minute) and t h e  alluvium as  much as  2,500 gpm t o  

w e l l s .  While many we l l s  d r i l l e d  i n t o  t h e  S a l t  Lake Formation a r e  nonproductive 

those  t h a t  a r e  success fu l  y i e l d  as  much as  1,800 gpm. Because few we l l s  have 

been d r i l l e d  i n t o  e i t h e r  t h e  Wasatch Formation o r  t h e  u n d i f f e r e n t i a t e d  bedrock,  

t h e i r  y i e l d  c a p a b i l i t y  i s  unknown. 

The p r i n c i p a l  sources  of  recharge t o  t h e  a q u i f e r s  i nc lude  p r e c i p i t a t i o n ,  

s p r i n g  snowmelt and r u n o f f ,  seepage of  i r r i g a t i o n  wa te r ,  and l o s s e s  from i r r i -  

ga t ion  canals .  Some a d d i t i o n a l  recharge i s  provided by t h e  leakage of  water  

from Blackfoot Reservoir  i n  t h e  Blackfoot River  b a s i n  t o  t h e  Blackfoot Lava 

Fie ld  i n  the  Bear River  b a s i n .  

VII 



Natural  discharge from t h e  a q u i f e r s  i s  by ground-water flow t o  t h e  

Bear Kiver,  by sp r ings  and seeps along t h e  banks of  t h e  r i v e r ,  and by evapo- 

t r a n s p i r a t i o n  i n  l a rge  marshy t r a c t s .  Some n a t u r a l  discharge i n t o  t h e  ad- 

jo in ing  Portneuf River bas in  may occur by t h e  movement of  water  through a  

b a s a l t  i n  Tenmile Pass and by a  northward movement of  water  i n  t h e  v i c i n i t y  

of Soda Poin t .  

The Bear River i n  Idaho i s  gene ra l ly  a  ga in ing  s tream with t h e  p o s s i b l e  

exception of  t h e  reach between Alexander and Grace. Ground-water contours  

i n d i c a t e  t h a t  t h i s  reach of  t h e  r i v e r  i s  a  source  of  recharge t o  t h e  ground- 

water r e s e r v o i r  and t h a t  some of  t h i s  recharge even tua l ly  r e t u r n s  t o  t h e  

r i v e r  through sp r ings  i s su ing  from t h e  wa l l s  o f  Black Canyon. The average 

annual n e t  surface-water  con t r ibu t ion  from t h e  Idaho p a r t  of t h e  Bear River 

bas in  t o  t h e  Bear River i s  approximately 409,000 a c r e - f e e t .  

Ground waters  i n  t h e  bas in  a r e  predominantly calcium and magnesium b i -  

carbonate i n  type .  The su r face  waters  of t h e  b a s i n  a r e  a l s o  of t h i s  chemical 

type bu t  a r e  gene ra l ly  lower i n  d isso lved  s o l i d s  than t h e  ground water .  

The Bear River bas in  conta ins  hundreds of  sp r ings  t h a t  d ischarge  water  

of s e v e r a l  chemical types .  These chemical types  inc lude  calcium b ica rbona te ,  

magnesium b ica rbona te ,  calcium s u l f a t e ,  sodium c h l o r i d e ,  and magnesium b i c a r -  

bonate s u l f a t e .  

VIII  



INTRODUCTION 

The Bear River Compact, approved by Congress i n  1958, e s t ab l i shed  a  

nine-member cornmi$sion t h a t  administers  t h e  d i s t r i b u t i o n  of  Bear River water  

among t h e  s igna to ry  S t a t e s  of Utah, Wyoming, and Idaho. In  add i t ion  t o  

e s t a b l i s h i n g  c r i t e r i a  f o r  t h e  d i s t r i b u t i o n  of  d i r e c t  flow and s t o r e d  water  

f o r  each of  these  S t a t e s ,  the  compact a l s o  s t i p u l a t e s  t h a t  it i s  t h e  p o l i c y  

of  t h e  S t a t e s  t o  encourage add i t iona l  p r o j e c t s  f o r  t h e  development of  t h e  

water  resources  of t h e  Bear River t o  t h e  maximum b e n e f i c i a l  use and with a  

minimum o f  waste.  To enable maximum b e n e f i c i a l  use of  t h e  a v a i l a b l e  water ,  

a  d e s c r i p t i o n  of t h e  t o t a l  water  resources of  t h e  b a s i n  i s  requi red .  

P r i o r  t o  1967, no s tudy of  t h e  t o t a l  water  resources  of t h e  Bear River 

bas in  i n  Idaho had been made. A comprehensive hydrologic  s tudy of t h e  Cache 

Valley p a r t  of  t h e  b a s i n  i n  Idaho and Utah was s t a r t e d  i n  1967 by t h e  Utah 

D i s t r i c t ,  Water Resources Divis ion ,  U .  S .  Geological Survey i n  cooperat ion 

with t h e  Utah Divis ion  of Water Resources. The hydrologic  reconnaissance 

of t h e  Idaho p a r t  of  t h e  Bear River b a s i n  r epor t ed  on h e r e i n  was s t a r t e d  i n  

J u l y  1967 by t h e  Idaho d i s t r i c t ,  Water Resources Divis ion ,  U .  S .  Geological 

Survey, i n  cooperat ion with t h e  Idaho Department o f  Reclamation. 

The author  expresses  h i s  g r a t i t u d e  t o  t h e  r e s i d e n t s  of  t h e  Bear River 

bas in  f o r  t h e i r  cooperat ion i n  f u r n i s h i n g  information about t h e i r  we l l s  and 

f o r  allowing access  t o  t h e i r  p rope r ty .  

Purpose and Scope 

The purpose of  t h i s  r e p o r t  on t h e  Bear River b a s i n  i n  Idaho i s  t o :  

(1) Describe t h e  gene ra l  d i s t r i b u t i o n  and a v a i l a b i l i t y  of  t h e  b a s i n ' s  water  



resources ;  (2) present  well  d a t a  obtained dur ing  an inventory  of  wel l s  i n  

t h e  a rea ;  (3 )  provide a d e s c r i p t i o n  of  t h e  q u a l i t y  of  t h e  water ;  (4) e s t ab -  

l i s h  a base of  wa te r - r e l a t ed  information from which f u t u r e  comparisons can 

be made; (5) determine t h e  e f f e c t  of increased  water  use on t h e  water  r e g i -  

men, e s p e c i a l l y  the  e f f e c t  of  increased  ground-water withdrawals on t h e  

flow of s t reams;  and (6) determine t h e  types and loca t ions  of e x i s t i n g  and 

p o t e n t i a l  hydrologic problems. 

The p r o j e c t  a rea  covers almost 2,200 square  miles  i n  a l l  o r  p a r t s  of 

Bannock, Bear Lake, Caribou, Frankl in ,  and Oneida Counties i n  sou theas t e rn  

Idaho ( f i g .  l j .  For purposes of  t h i s  r e p o r t ,  t h e  term "Bear River basin" 

r e f e r s  only t o  t h a t  p a r t  of  t h e  bas in  t h a t  l i e s  i n  Idaho bu t  does not  inc lude  

t h e  Malad River drainage b a s i n .  

Previous Work 

The f i r s t  comprehensive r e p o r t  on t h e  geography, geology, hydrology, 

and mineral resources  of  t h e  e a s t e r n  p a r t  of  t h e  Bear River b a s i n  was w r i t t e n  

by Mansfield (1927). In t h a t  r e p o r t ,  Mansfield described t h e  types and oc- 

currence of  sp r ings  i n  southeas tern  Idaho and evalua ted  t h e  p o s s i b i l i t y  o f  

leakage from Blackfoot River Reservoi r .  An unpublished r e p o r t  by S tea rns  

presented  a d e t a i l e d  account of t h e  hydrology i n  t h e  Soda Springs-Gem Valley 

a r e a .  (S tea rns ,  H .  T., (no d a t e ) ,  Geology and ground-water resources  of  t h e  

Soda Springs a r e a ,  Idaho: U. S. Geol. Survey unpublished manuscript (Boise, 

Idaho) ,  69 p . )  S tearns  descr ibed  i n  d e t a i l  t h e  igneous geology of  t h e  a rea  

and t r aced  t h e  movement o f  ground water  through t h e  b a s a l t .  tie was t h e  f i r s t  

t o  suggest  leakage from t h e  channel of  Bear River between Alexander and Grace. 

A s tudy by Bright  (1965) o f  P le i s tocene  lakes  i n  t h e  western p a r t  of  t h e  Bear 
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FIGURE 1.--Index map showing area covered by this report. 



River bas in  discussed t h e  occurrence and p o s s i b l e  o r i g i n  o f  Lake Thatcher ,  

which occupied t h e  Gent i le  Valley region dur ing  p a r t  o f  t h e  P le is tocene  

Epoch. 

Many p a r t s  of  t h e  a rea  have been mapped geo log ica l ly  i n  some d e t a i l  

as  a  r e s u l t  of  s p e c i a l  i n t e r e s t s ,  such as  t h e  search  f o r  commercial depos i t s  

of phosphate. More r ecen t ly ,  geophysical methods have been used t o  d e t e r -  

mine r eg iona l  geologic r e l a t i o n s h i p s .  

Well-and Spring-Numbering System 

The numbering system used i n  Idaho by t h e  U .  S .  Geological Survey i n d i -  

c a t e s  t h e  loca t ion  of  a  well  o r  s p r i n g  i n  t h e  o f f i c i a l  r ec t angu la r  subdiv i -  

s ions  of t h e  publ ic  lands ( f i g .  2 ) .  The f i rs t  two segments of  t h e  number 

des ignate  t h e  township and range. The t h i r d  segment g ives  t h e  s e c t i o n  number 

and i s  followed by t h r e e  l e t t e r s  and a  numeral, which i n d i c a t e ,  r e s p e c t i v e l y ,  

t h e  q u a r t e r  s e c t i o n ,  t h e  40-acre t r a c t ,  t h e  10-acre t r a c t ,  and t h e  s e r i a l  

number of  t h e  well  o r  sp r ing  wi th in  t h e  t r a c t ,  Quarter  s e c t i o n s  a r e  l e t t e r e d  

a ,  b ,  c ,  and d  i n  a counterclockwise o rde r  from the  n o r t h e a s t  q u a r t e r  of  each 

s e c t i o n .  Within t h e  q u a r t e r  s e c t i o n s ,  40-acre and 10-acre t r a c t s  a r e  l e t t e r e d  

i n  the  same manner. Thus well  14s-39E-25addl i s  i n  t h e  NEkSEkSEk s e c  25, 

T. 14 S . ,  R .  39 E . ,  and i s  t h e  f i r s t  wel l  v i s i t e d  i n  t h a t  10-acre t r a c t .  

Physical  d a t a  f o r  t h e  we l l s  i nven to r i ed  i n  t h e  Bear River b a s i n  a r e  given i n  

t a b l e  6 .  

I n  t h i s  r e p o r t ,  sp r ings  a r e  loca ted  only t o  t h e  q u a r t e r  s e c t i o n  and a r e  

des ignated  by t h e  l e t t e r  "S" fol lowing t h e  l a s t  numeral, f o r  example: 15s- 

44E-13clS. 



FIGURE 2.--Diagram showing the spring- and well-numbering system used 
in Idaho by the U. S. Geological Survey. (Using well 14s-39E- 
25addl). 



Use of  Metr ic  Units  

In t h i s  r e p o r t ,  t h e  u n i t s  t h a t  i n d i c a t e  concent ra t ions  of d isso lved  

s o l i d s  and ind iv idua l  ions  determined by chemical a n a l y s i s  and t h e  temper- 

a t u r e s  of  a i r  and water  a r e  me t r i c  u n i t s .  This  change from r e p o r t i n g  i n  

"English un i t s "  has been made a s  a  p a r t  of  a  gradual change t o  t h e  met r ic  

system t h a t  i s  underway within t h e  s c i e n t i f i c  community. The change i s  

intended t o  promote g r e a t e r  uni formi ty  i n  r e p o r t i n g  of  d a t a .  Chemical d a t a  

f o r  concent ra t ions  a r e  repor ted  i n  mil l igrams p e r  l i t e r  (mg/i) r a t h e r  than 

i n  p a r t s  pe r  mi l l ion  (ppm), t h e  u n i t s  used i n  e a r l i e r  r e p o r t s  of t h e  U .  S. 

Geological Survey. For concent ra t ions  l e s s  than 7,000 mg/l,  t h e  number 

repor ted  i s  about t h e  same as  f o r  concent ra t ions  i n  p a r t s  p e r  m i l l i o n .  A i r  

and water  temperatures a r e  r epor t ed  i n  degrees Cels ius  (OC] 

Table 1 w i l l  h e lp  t o  c l a r i f y  t h e  r e l a t i o n  between degrees Fahrenhei t  

and degrees Cels ius .  

PHYSICAL SETTIYG 

Landforms and Drainage 

Bear River i s  i n  t h e  Basin and Range and Middle Rocky lrlcuntains phys i -  

ographic provinces and i s  t h e  l a r g e s t  r i v e r ,  with r e spec t  t o  d i scha rge ,  i n  

t h e  Nestern Hemisphere whose water  does n o t  flow t o  an ocean. I t  e n t e r s  

Idaho near  Border, Wyo., and flows i n  a  narrow va l l ey  around t h e  no r the rn  

edge of  t h e  Bear Lake P la t eau  ( f i g .  6 ) .  A t  a po in t  near  li'ardboro, Idaho, 

water from the  r i v e r  i s  d ive r t ed  through cana l s  i n t o  Bear Lake f o r  o f f s t r eam 

s to rage .  Mansfield (1927), p .  30) p o s t u l a t e d  t h a t  the  lake  a t  one time was 

much l a r g e r  than i t  i s  today and t h a t  Bear River once flowed i n t o  t h e  lake  

n a t u r a l l y .  



Between Bennington and Soda Springs,  the  v a l l e y  of Bear River is nar -  

rowed by s e v e r a l  a l l u v i a l  f ans  t h a t  f lank  t h e  Aspen and Bear River  Ranges. 

A t  Alexander,  j u s t  west of  Soda Point  Reservoir ,  t h e  r i v e r  makes a sharp 

t u r n  t o  t h e  south and e n t e r s  Gem Valley.  

Bear River  c rosses  Gem Valley over a s e r i e s  of  f l a t  b a s a l t  flows. In 

c u t t i n g  down through t h e  southern  edge of  the  flows, t h e  r i v e r  has  formed 

a long, deep canyon known l o c a l l y  as  Black Canyon. Af ter  emerging from 

t h i s  canyon, Bear River c rosses  Gent i le  and Mound Val leys ,  flows through 

Oneida Narrows and e n t e r s  t h e  nor thern  end of Cache Valley. Cache Valley 

was once a bay o f  anc ient  Lake Bonneville (Gi lbe r t ,  1890, p l .  12) and lake  

t e r r a c e s  occur along the  margins of  t h e  va l l ey .  

Bear River leaves Idaho near  Weston, Idaho, and eventua l ly  flows i n t o  

Great S a l t  Lake i n  Utah. A f t e r  flowing some 500 miles  from i t s  source i n  

t h e  Uinta Mountains of Utah and c ross ing  s t a t e  boundaries f i v e  t imes ,  Bear 

River te rminates  only 90 miles  west of i t s  source .  

Major t r i b u t a r i e s  t o  t h e  Bear River i n  Idaho inc lude  Thomas Fork, ?iont- 

p e l i e r  Creek, and Georgetown Creek, which d r a i n  t h e  Preuss and Aspen Ranges; 

S t .  Charles Creek, Bloomington Creek, P a r i s  Canyon Creek, Liberty Creek, and 

Eightmile Creek, which d r a i n  t h e  e a s t e r n  s lopes  of  t h e  Bear River Range; 

Soda Creek, which d ra ins  t h e  Fivemile Meadows a r e a ;  Cottonwood Creek, which 

d ra ins  t h e  Portneuf  Range; Mink Creek and Cub River ,  which d r a i n  t h e  x e s t e r n  

s lope  of  t h e  Bear River Range; and Bear Lake, which i n  t u r n  i s  fed  by sp r ings  

and streams o r i g i n a t i n g  i n  t h e  Bear River  Range and on Bear Lake Pla teau .  

Climate 

The c l imate  of  t h e  Bear River bas in  may be cha rac te r i zed  as "semiarid 

con t inen ta l t '  i n  t h a t  winters  a r e  co ld ,  summers a r e  h o t ,  and p r e c i p i t a t i o n  



is scanty  ( f i g .  3 ) .  The mean annual temperature a t  f i v e  c l ima to log ica l  

s t a t i o n s  i n  t h e  bas in  averages 5.g°C (degrees Cels ius)  43OF. Typica l ly  

the  f r o s t - f r e e  growing season l a s t s  f o r  about 100 days between l a t e  May 

and e a r l y  September. 

P r e c i p i t a t i o n  wi th in  t h e  Bear River b a s i n  i s  d i s t r i b u t e d  unevenly with 

regard t o  both time and a rea .  Most of t h e  water  a v a i l a b l e  t o  t h e  s t reams,  

r e s e r v o i r s ,  and a q u i f e r s  i n  t h e  bas in  i s  der ived  from winter  snow. Rain- 

f a l l  t h a t  occurs during the  r e l a t i v e l y  s h o r t  summer growing season seldom 

is  enough t o  s a t i s f y  t h e  moisture requirements of  t h e  crops grown on t h e  

lowlands. While p r e c i p i t a t i o n  i s  gene ra l ly  s u f f i c i e n t  f o r  dry farming of  

hardy crops such as wheat and hay,  i r r i g a t i o n  i s  r equ i red  where a wider 

v a r i e t y  of crops a r e  grown and h igher  y i e l d s  obta ined .  

Data obtained a t  U .  S. Weather Bureau s t a t i o n s  a t  Pres ton ,  Grace, and 

Montpelier show t h a t  t h e  average monthly p r e c i p i t a t i o n  ranges from a high 

of  1 .93  inches i n  Apr i l  t o  a low of 0.65 inches i n  J u l y  ( f i g .  3 ) .  A s  shown 

i n  f i g u r e  4 ,  t h e  range i n  annual p r e c i p i t a t i o n  a t  t h e s e  s t a t i o n s  i s  from 

about 8.5 inches t o  about 23.8 inches .  This  graph a l s o  shows, f o r  example, 

t h a t  annual p r e c i p i t a t i o n  a t  Montpelier equals  o r  exceeds 18 inches  only 10 

percent  of  t h e  t ime,  o r ,  on t h e  average,  only 1 year  out  of  10.  

Table 1. TEMPERATURE-CONVERSION TABLE 

For conversion of  temperature i n  degrees Cels ius  (OC) t o  degrees Fahrenhei t  

(OF), Conversions a r e  based on t h e  equat ion ,  OF = 1 .a°C + 32; temperatures  

i n  OF a r e  rounded t o  n e a r e s t  degree.  Underscored equiva lent  temperatures  a r e  

exac t  equ iva len t s .  For temperature conversions beyond t h e  l i m i t s  of  t h e  t a b l e ,  

use t h e  equat ion given,  and f o r  convert ing from OF t o  OC use = 0.5556 
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FIGURE 3.--Average monthly tempera ture  and p r e c i p i t a t i o n  a t  s e l e c t e d  
s t a t i o n s ,  (based on d a t a  from U .  S .  Weather Bureau f o r  
p e r i o d  i947-66).  



FIGURE 4.--Precipitation-duration curves for stations in the Bear River 
basin, (based on data from U. S. Weather Bureau for calendar 
years 1922-66). 



(OF - 32) .  The equations say ,  i n  e f f e c t ,  t h a t  from the  f r eez ing  poin t  (o'c, 

32 '~)  t h e  temperature r i s e s  (or  f a l l s )  5 ' ~  f o r  every r i s e  (or f a l l )  of 9 ' ~  

The a r e a l  d i s t r i b u t i o n  of  p r e c i p i t a t i o n  ( f i g .  5 )  i s  con t ro l l ed  c h i e f l y  

by e l e v a t i o n  and ranges from l e s s  than 10 inches i n  Bear Lake Valley t o  

more than  45 inches on t h e  Hear River Range. The amount of  p r e c i p i t a t i o n  

on t h e  e n t i r e  bas in  averages about 2 . 3  mi l l i on  ac re - f ee t  p e r  yea r .  

IVATER USE 

The p r i n c i p a l  uses of water  i n  t h e  Bear River b a s i n ,  i n  o rde r  of  quan- 

t i t i e s  used, a r e  f o r  h y d r o e l e c t r i c  power, i r r i g a t i o n ,  domestic,  s t o c k ,  and 

i n d u s t r i a l  purposes. 

Bear River i s  h igh ly  developed f o r  h y d r o e l e c t r i c  power. Nearly a l l  

t h e  water  downstream from Hear Lake i s  used nonconsumptively a t  one o r  more 

powerplants.  A summary of  d a t a  f o r  r e s e r v o i r s  and powerplants on t h e  main 

stem of Bear River i s  given i n  t a b l e  2 .  O r i g i n a l l y ,  water  from Bear Lake 

was used s o l e l y  f o r  downstream p o ~ ~ e r p l a n t s ,  bu t  t h e  lake now provides season- 

a l  s to rage  of water  and r i v e r  r egu la t ion  f o r  both power and i r r i g a t i o n  needs.  

Releases of s t o r e d  water  a r e  c l o s e l y  r egu la t ed  by a  pumping s t a t i o n  a t  t h e  

nor thern  end of  t h e  l ake .  



FIGURE 5.--Map of t h e  Bear River b a s i n  showing average annual p r e c i p i t a t i o n ,  
(based on d a t a  from U. S.  Weather Bureau f o r  t he  per iod  1930-57). 



Agr icu l tu ra l  land i s  i r r i g a t e d  p r imar i ly  with water  from r e s e r v o i r s ,  

s t reams,  and, when needed, from privately-owned w e l l s .  A l a rge  number of  

r e l a t i v e l y  small  i r r i g a t i o n  companies serve  small p a r c e l s  of land .  Reser- 

v o i r s  b u i l t  exc lus ive ly  f o r  i r r i g a t i o n  purposes have a  t o t a l  a c t i v e  

capac i ty  of l e s s  than 35,000 a c r e - f e e t  and a re  inadequate t o  s e r v i c e  t h e  

approximately 150,000 i r r i g a t e d  ac res  i n  t h e  bas in .  The q u a n t i t y  of  water  

d i v e r t e d  from t h e  main stem of  Bear River averages more than 250,000 ac re -  

f e e t  annual ly 

Table 2.  Summary of  d a t a  f o r  h y d r o e l e c t r i c  s t a t i o n s  and r e s e r v o i r s  on t h e  

main stem of  Bear River .  ( In  p a r t  from Universi ty of Idaho Water Resources 

Research I n s t i t u t e ,  1968, p.  211) 

Average 
Active annual 

r e s e r v o i r  Powerplant capaci ty  genera t ion  
Reservoir  o r  capaci ty  Hydraulic Generating (megawatt 
powerplant ( a c r e - f t )  ( c f s )  (megawatts) hours) 

Bear Lake 1,420,000 - - - 

Soda Point  11,800 2,520 14.0 17,400 

Grace 200 960 44.0 98,730 

Cove - 1,260 7.5 18,020 

Oneida 11,500 3,300 30.0 42,790 

The quan t i ty  of water  used consumptively by i r r i g a t e d  crops i s  u s u a l l y  

much l e s s  than t h e  t o t a l  q u a n t i t y  app l i ed .  Water used consumptively by 

evaporat ion and p l a n t  t r a n s p i r a t i o n  i s  l o s t  t o  t h e  b a s i n ,  whereas, t h a t  p a r t  

of t h e  appl ied  water  not  used consumptively pe rco la t e s  down t o  t h e  water  

t a b l e  and i s  a v a i l a b l e  f o r  r e u s e ,  



The following es t imate  of t h e  quan t i ty  of appl ied  water used consump- 

t i v e l y  by i r r i g a t e d  crops i n  Bear River bas in  i s  based on a s tudy made by 

t h e  Idaho Water Resources Research I n s t i t u t e  (Univ. of Idaho, Water Resources 

Research I n s t i t u t e ,  1968, p. 201). According t o  t h a t  s tudy ,  t h e  "consumptive 

i r r i g a t i o n  requirement" ( the  consumptive use minus t h e  con t r ibu t ion  from 

r a i n f a l l )  f o r  crops grown i n  t h e  bas in  averages about 1.10 a c r e - f e e t  p e r  a c r e  

pe r  year  and about 150,000 ac res  a r e  i r r i g a t e d  annually i n  t h e  b a s i n .  These 

est imates i n d i c a t e  t h a t  the  t o t a l  quan t i ty  of water used consumptively by 

crops i n  t h e  bas in  i s  about 165,000 ac re - fee t  p e r  yea r .  

Domestic- and stock-water  supp l i e s  i n  r u r a l  a reas  a r e  taken from ind iv id -  

ually-owned wells  and, t o  a l e s s e r  e x t e n t ,  from sp r ings  i n  t h e  surrounding 

h i l l s  and mountains. Municipal water supp l i e s  depend heav i ly  on sp r ings ,  b u t  

these  a r e  l o c a l l y  augmented by streams and h igh-capaci ty  w e l l s .  The t o t a l  

quan t i ty  of water used f o r  domestic and s tock  purposes by t h e  approximately 

25,000 people i n  t h e  bas in  is about 8,500 ac re - fee t  p e r  yea r .  About 2,100 acre-  

f e e t  pe r  yea r ,  o r  25 percent ,  i s  consumed and no longer a v a i l a b l e  f o r  r euse .  

I n d u s t r i a l  demands f o r  water ,  brought about by phosphate-processing p l a n t s  

near  Soda Springs and food-processing p l a n t s  i n  Cache Valley,  a r e  met through 

the  use of about 15 high-capaci ty we l l s .  The t o t a l  q u a n t i t y  of water  used by 

indus t ry  i n  the  Bear River bas in  i s  approximately 6,900 a c r e - f e e t  p e r  year  of 

which it i s  est imated t h a t  only about 170 a c r e - f e e t  p e r  y e a r ,  o r  2.5 pe rcen t ,  

i s  a c t u a l l y  consumed. 

GROUND WATER 

Occurrence and A v a i l a b i l i t y  

Ground water i n  t h e  Bear River bas in  i s  contained i n  alluvium and b a s a l t  

of Quaternary age, t h e  S a l t  Lake Formation of Pl iocene (?)  age,  t h e  



u n d i f f e r e n t i a t e d  bedrock of Cretaceous and o l d e r  age ,  and poss ib ly  i n  t h e  

Wasatch Formation of  Eocene age. (See t a b l e  3 and f i g .  6 ) .  The ages 

assigned t o  t h e  above formations a r e  those  of Mansfield (1927, p .  49) .  

Although t h e  l e s s  permeable o l d e r  rocks occupy most of  t h e  sur face  a rea  

i n  t h e  b a s i n ,  t h e  younger, more permeable b a s a l t  and alluvi,um u l t i m a t e l y  

r ece ive  a  l a rge  p a r t  of  t h e  p r e c i p i t a t i o n  f a l l i n g  on t h e  o lde r  rocks ;  m d  

they a r e ,  t h e r e f o r e ,  capable of  supplying i a rge  q u a n t i r i e s  of w a t e r  cc we l l s .  

Table 3. Summary of geologic u n i t s  and t h e i r  hydrologic c h a r a c t e r i s t i c s  

System S e r i e s  Geologlc of  water  water  supply __ 
u n i t  Yield S p e c i f i c  Domestic I n d u s t r i a l  

(gpm) capaci ty  and I r r i g a t i o n  and 
(gpm/ft s tock  municipal 

of  drawdown) - 
As much 

Holocene S o i l -  as - - -  -- - 
Alluvium 1,500 150 Good Good Good 

Quaternary As much 
Ple is tocene  1,000- as  

Basal t  3,500 3,500 Good Good Good 

Pl iocene(?)  S a l t  Lake E r r a t i c  E r r a t i c  
T e r t i a y  - - -  - - -  Formation 0-1,800 0-75 F a i r  Poor Poor 

Eocene (?) Wasatch 

- - - - - - - Formation Unknown Unknown Unknown Unknown Unknown 

Undiffer-  
Pre - e n t i a t e d  
T e r t i a r y  bedrock - - F a i r  Poor Poor - - - - - - - 

Alluvium of Quaternary age occupies  t h e  bottomlands of  Thomas Fork, Bear 

Lake, Gent i le  and Cache Val leys .  Most wel l s  i n  these  v a l l e y s  a r e  only 200 t o  

300 f e e t  deep and do not  p e n e t r a t e  through t h e  alluvium. For t h i s  reason,  

t h e  t o t a l  th ickness  o f  t h e  a l l u v i a l  ma te r i a l  i s  not  known, but  it may be as 

g r e a t  as s eve ra l  thousand f e e t .  Commonly, t h e  ma te r i a l  t h a t  i s  penet ra ted  

c o n s i s t s  of a l t e r n a t i n g  beds of  g r a v e l ,  sand, s i l t ,  and c l a y .  Nater  i n  these  



beds is generally under weak artesian pressure in the lower central parts 

of the valleys and some wells flow at land surface. Except in the central 

parts of Bear Lake Valley and Gentile Valley, where water levels are within 

5 feet of land surface, the depth to water in the lowlands of the basin av- 

erages about 20 to 30 feet below land surface (table 6). Wells completed 

in the alluvium generally yield 500-1,500 gpm (gallons per minute). An ex- 

ception is the western part of Cache Valley, especially between Dayton and 

Oxford, where irrigation wells reportedly yield as much as 2,500 gpm. In 

the eastern part of Cache Valley, the alluvium is composed of finer-grained 

sediments and well yields mostly are correspondingly lower. 

The olivine basalt flows interfingering with and overlying the alluvium 

in Soda Creek basin and Gem Valley are the most productive aquifers in the 

basin. The estimated maximum thickness of the basalt ranges from about 400 

feet in Gem Valley to as much as 1,000 feet in the Blackfoot Lava Field 

(Mabey and Oriel, in press). The depth to water in the basalt averages 80 to 

90 feet below land surface. Generally, the water occurs in fractures and 

joints in the basalt, in rubbly zones, and in interlying cinder beds. Yields 

from wells are 1,000-3,500 gpm with the larger yields generally being obtained 

from wells penetrating the thicker sequences of basalt. 

The Salt Lake Formation consists generally of fresh-water limestone, 

tuffaceous sandstone, large amounts of rhyolite tuff and light-colored, poorly- 

consolidated conglomerate. These rocks were deposited in deep valleys and 

some probably blanketed the surrounding hills and mountains. Although at 

least 2,500 feet of these deposits have been penetrated in Bear River basin, 

their original thickness may have been greater than 12,000 feet (Hardy, 1957). 

The Salt Lake Formation crops out along the margins of the major valleys and 



probably underlies the alluvium (Williams, 1962, p. 136). Even though many 

of the water wells drilled into the Salt Lake Formation have not yielded 

water, drillers' logs indicate that those wells that did prove successful, 

yield as much as 1,800 gpm from beds of sandstone and conglomerate. Many of 

the wells reportedly drilled into the alluvium near the margins of the major 

valleys and in smaller tributary valleys may have penetrated, and may be ob- 

taining water from, the underlying Salt Lake Formation. 

The Wasatch Formation is restricted largely to the Bear Lake Plateau in 

the extreme southeastern corner of Idaho and to small areas northwest of Bear 

Lake (fig. 6). It is composed of red continental deposits consisting largely 

of conglomerate and sandstone and lesser amounts of shale, limestone, and 

tuff. The fragmental rocks within the formation are tightly cemented and it 

is, therefore, relatively impermeable. However, it is possible that the for- 

mation contains some secondary permeability in the form of joints or fractures, 

or permeable zones may exist along the contact of the relatively flat-lying 

formation and the underlying folded bedrock. The thickness of the IVasatch 

Formation is not known but Mansfield (1927) believed it does not exceed 1,500 

feet on Bear Lake Plateau. The elevation of Bear Lake Plateau is about 7,000 

feet above mean sea level and recharge to the Wasatch Formation is limited to 

precipitation that falls on the plateau. The only well known to have been 

drilled into the formation was on Bear Lake Plateau and reportedly penetrated 

"swamp gas" at a depth of about 100 feet. It was eventually abandoned as 

being unfit for stock use. Nevertheless, numerous springs occur along the 

margins of the formation and at least one produces water of excellent quality 

for domestic purposes. Additional drilling will be needed to evaluate the 

potential of the Wasatch Formation as an aquifer. 



The u n d i f f e r e n t i a t e d  bedrock t h a t  makes up t h e  major mountain masses i n  

t h e  bas in  i s  composed of more than two dozen p re -Ter t i a ry  formations.  The 

bedrock c o n s i s t s  mostly of  carbonate rocks ,  q u a r t z i t e ,  s h a l e ,  and sandstone.  

Permeabil i ty  i n  t h e  bedrock formations i s  due l a r g e l y  t o  secondary openings 

such as f r a c t u r e s  and j o i n t s .  Some of t h e  Paleozoic l imestones have been 

d isso lved  by water  t o  produce s o l u t i o n  c a v a t i e s .  These g ive  r i s e  t o  innumer- 

ab le  sp r ings  t h a t  provide p r i v a t e  homes and small  towns a dependable source 

of water f o r  domestic purposes. One of t h e  sp r ings  y i e l d s  as much as  200 c f s  

(cubic f e e t  pe r  second) during periods of peak d ischarge  (Mansfield, 1927, p .  

316). However, because only a few we l l s  have been d r i l l e d  i n t o  t h e  bedrock, 

d a t a  adequate t o  determine i t s  hydrologic p o t e n t i a l  a r e  lacking .  

Source and Movement 

The a l l u v i a l  a q u i f e r s  i n  Bear Lake and Cache Valleys a r e  recharged 

c h i e f l y  by su r face  s treams flowing across  t h e  alluvium nea r  t h e  margins of  

t h e  v a l l e y s .  Some water  may recharge and flow through t h e  S a l t  Lake Forma- 

t i o n  before  e n t e r i n g  t h e  alluvium. Other sources of  recharge t o  t h e  a l l u -  

vium inc lude  d i r e c t  p r e c i p i t a t i o n  over  t h e  a q u i f e r ,  leakage from i r r i g a t i o n  

canals ,  and downward pe rco la t ion  of appl ied  i r r i g a t i o n  water .  

The wa te r - l eve l  contours  i n  f i g u r e  7 show t h a t  ground-water movement i n  

Bear Lake Valley i s  toward t h e  Bear River ,  For t h i s  reason,  most of  t h e  n a t -  

u r a l  d ischarge  of t h e  ground water  i s  i n t o  t h e  r i v e r .  In t h e  c e n t r a l  p a r t  of  

t h e  v a l l e y  where t h e  water  t a b l e  i s  e f f e c t i v e l y  a t  land s u r f a c e ,  a l a r g e  marshy 

area  known as  Dingle Swamp has  formed. The high r a t e  of  evapo t ransp i r a t ion  

i n  t h e  swamp r e s u l t s  i n  l a rge  a d d i t i o n a l  q u a n t i t i e s  of  ground water  be ing  d i s -  

charged t h e r e .  



D r i l l e r s '  logs of wel ls  i n  Cache Valley ind ica te  t h a t  the  alluvium may 

conta in  s e v e r a l  aqu i fe r s  separa ted  by s i l t  and c lay .  For t h i s  reason,  t h e  

water - level  contours i n  f i g u r e  7 f o r  Cache Valley probably r ep resen t  a 

composite p res su re  su r face  f o r  seve ra l  water-bearing s t r a t a .  However, t h e  

contours  i n d i c a t e  t h a t  t h e  general  d i r e c t i o n  of ground-water movement i s  

both toward Bear River and southward i n t o  the  Utah p a r t  o f  t h e  v a l l e y .  The 

mul t i tude  of small sp r ings  and seeps along the  banks of t h e  r i v e r  provides 

a d d i t i o n a l  evidence t h a t  t h e  ground water discharges i n t o  Bear River.  

In Gent i le  Valley t h e  a l l u v i a l  aqu i fe r  i s  recharged by su r face  streams 

along t h e  va l l ey  margins and from d i r e c t  p r e c i p i t a t i o n  on t h e  alluvium. 

Ground-water movement i s  toward t h e  Bear River and d ischarge  i s  through hun- 

dreds of small sp r ings  and seeps along t h e  banks of t h e  r i v e r .  

The p r i n c i p a l  d i r e c t i o n  of ground-water flow i n  Soda Creek bas in  i s  t o  

the  southwest,  p a s t  t he  town of Soda Springs,  and then toward the  Bear River 

and Soda Point Reservoir .  The regional  water  t a b l e  i s  above t h e  l eve l  of 

Soda Point  Reservoir  a t  t h e  e a s t e r n  end and below it a t  t h e  western end, sug- 

ges t ing  t h a t  ground water d ischarges  i n t o  the  r e s e r v o i r  i n  i ts  eas t e rn  p a r t  

and t h a t  ground water  seeps  from the  r e s e r v o i r  i n  i t s  western p a r t .  

The b a s a l t  a q u i f e r  i n  t h a t  p a r t  of Gem Valley wi th in  t h e  Bear River 

drainage is recharged by ground water flowing westward p a s t  Alexander, by 

deep pe rco la t ion  of i r r i g a t i o n  water spread on croplands ,  by i r r i g a t i o n  canal  

leakage, and probably by leakage out of t h e  channel of t h e  Bear River between 

Alexander and Grace. Few pe renn ia l  s t reams flow i n t o  Gem Valley from t h e  

surrounding h i l l s ,  t h e r e f o r e ,  n a t u r a l  recharge from t r i b u t a r i e s  i s  sporadic .  

The ground-water d iv ide  i n  t h e  c e n t r a l  p a r t  of Gem Val ley ,  west of Alexander 

i s  in fe r red  t o  be a broad g e n t l e  mound on t h e  water  t a b l e  with ground water  



flowing both northward and southward away from t h e  d i v i d e .  The loca t ion  of  

t h i s  d iv ide  can change i f  l a rge  amounts of recharge t o ,  o r  discharge from, 

t h e  a q u i f e r  occur i n  i t s  general  v i c i n i t y .  The exac t  l oca t ion  of  t h e  c r e s t  

of t h i s  mound i s  important i n  t h a t  i f  t h e  c r e s t  s h i f t s  t o  t h e  south ,  ground 

water formerly flowing southward w i l l ,  i n s t e a d ,  flow northward i n t o  t h e  

Portneuf dra inage .  

In t e rbas in  Leakage 

The p o s s i b i l i t y  of  leakage of  water  from t h e  Blackfoot River bas in  i n t o  

t h e  Bear River b a s i n  has been a  con t rove r s i a l  ques t ion  s i n c e  t h e  cons t ruc t ion  

of Blackfoot River Reservoir  i n  1911 (Hansfield,  1927) S tea rns ,  (no da te)  

and Umpleby, J .  B . ,  (no d a t e ) ,  Report on leakage near  t h e  head of  t h e  Black- 

foo t  (Fort Mall) Reservoi r ,  Idaho: U .  S .  Geol. Survey unpublished manuscript 

(Boise, Idaho),  8 p. )  The r e l a t i v e  e l e v a t i o n s  of t h e  r e s e r v o i r  (about 6,100 

f e e t  above mean s e a  l e v e l )  and Fivemile Meadows (about 6,000 f e e t  above mean 

s e a  l e v e l )  and t h e  conf igura t ion  of  t h e  water  t a b l e  i n  t h a t  a r e a  ( f i g .  7)  

i n d i c a t e  t h a t  leakage i s  tak ing  p lace .  The b a s a l t  i n  t h e  Blackfoot Lava F i e l d  

d i sp lays  l a rge  s t r u c t u r a l  r i f t s  a l igned  gene ra l ly  no r th - sou th .  I f  t hese  r i f t s  

extend below t h e  water  t a b l e ,  they  could provide avenues f o r  t h e  movement o f  

l a rge  amounts of ground water  from t h e  r e s e r v o i r  t o  Fivemile Meadows. 

In  a d d i t i o n ,  some of  t h e  ground water  i n  t h e  a r e a  south  of Blackfoot 

River Reservoir  may be moving i n t o  t h e  Portneuf  Valley through t h e  b a s a l t  i n  

Tenmile Pass (see f i g s .  6  and 7 ) .  The e l eva t ion  of t h e  water  t a b l e  i n  t h e  

Blackfoot Lava F i e l d  is a t  l e a s t  500 f e e t  h ighe r  than  t h e  water  t a b l e  i n  

Portneuf Valley.  The b a s a l t  i n  Tenmile Pass seems t o  be t h i c k  enough and may 

be permeable enough t o  allow a  s i g n i f i c a n t  amount of  water  t o  move through 



i t .  However, much add i t iona l  work must be done t o  determine the  q u a n t i t y ,  

i f  any, of ground water moving through Tenmile Pass.  

I n t e r b a s i n  leakage of ground water  a l s o  occurs i n  Gem Valley.  One 

source of recharge t o  t h e  b a s a l t  aqui fer  i n  Gem Valley i s  ground water t h a t  

flows westward pas t  Alexander. Water-level contours i n  f i g u r e  7 i n d i c a t e  

t h a t  a f t e r  en te r ing  t h e  v a l l e y  from the  e a s t ,  some of t h e  water  flows north-  

westward i n t o  the  Portneuf River bas in  and the  remainder flows southward 

toward t h e  Bear River.  The amount of water t h a t  flows i n t o  the  Portneuf 

drainage is not known, b u t  has t o  be l e s s  than the  t o t a l  amount of ground 

water flowing pas t  Alexander. Assuming a  c o e f f i c i e n t  of t r ansmiss iv i ty  of 

1,000,000 ga l lons  pe r  day pe r  foot  f o r  the  b a s a l t ,  a  water - table  gradient  

of 100 f e e t  pe r  mile ,  and a  s a t u r a t e d  cross-sec t ional  width of 0.5 mi le s ,  

t he  t o t a l  ground-water flow pas t  Alexander can be es t imated  very roughly a t  

56,000 ac re - fee t  per  yea r .  The ava i l ab le  water- level  d a t a  do not allow a  

determinat ion of what percentage of t h i s  t o t a l  flow goes i n t o  the  Portneuf 

River bas in .  

Water-Level F luc tua t ions  

Ground-water l e v e l s  i n  t h e  Bear River bas in  f l u c t u a t e  i n  response t o  

p r e c i p i t a t i o n ,  sp r ing  runof f ,  app l i ca t ion  of i r r i g a t i o n  m t e r ,  and pumping. 

The magnitude of these  f l u c t u a t i o n s  i s  g r e a t e s t  i n  t h e  a l l u v i a l  aqu i fe r s  and 

l e a s t  i n  t h e  b a s a l t  a q u i f e r s .  

General ly,  water l e v e l s  i n  wel ls  i n  the  Bear River b a s i n  t h a t  a r e  un- 

a f fec ted  by a r t i f i c i a l  discharge o r  recharge r i s e  i n  t h e  s p r i n g  when t h e  

snow melts and runoff  occurs and dec l ine  gradual ly  through t h e  summer, f a l l ,  

and winter .  Applicat ion o f  water  f o r  i r r i g a t i o n  may, of course ,  cause water  



l e v e l s  t o  continue t o  r i s e  i n t o  the  summer and, conversely,  withdrawal of 

ground water f o r  i r r i g a t i o n  causes water l e v e l s  t o  dec l ine  f a s t e r  than they 

otherwise would. 

The water- level  f luc tua t ions  i n  well  13s-44E-26badl ( f i g s .  7 and 8) i n  

Bear Lake Valley a r e  r ep resen ta t ive  of ground-water condi t ions  i n  t h e  a l l u -  

v i a l  aqu i fe r  of t h a t  region.  The water l eve l  began r i s i n g  i n  e a r l y  Apri l  

1968 i n  response t o  recharge from sp r ing  s r iomel t  and runoff  and continued 

r i s i n g  u n t i l  mid-August owing t o  the  app l i ca t ion  of i r r i g a t i o n  water .  Heavy 

r a i n s  i n  August ended t h e  need f o r  a d d i t i o n a l  water ,  i r r i g a t i o n  ceased, and 

the  water l eve l  then began t o  dec l ine .  In wel ls  no t  a f f ec ted  by i r r i g a t i o n ,  

dec l ines  began i n  l a t e  Apri l  following the  per iod  of sp r ing  s n o m e l t  and peak 

stream flow. 

Well 8s-42E-17cabl i s  f in i shed  i n  t h e  b a s a l t  a q u i f e r  near  t h e  sp r ings  

t h a t  form the  headwaters of Soda Creek. There i s  no nearby i r r i g a t i o n ,  and 

d i r e c t  p r e c i p i t a t i o n  seems t o  p lay  a  minor r o l e  i n  c o n t r o l l i n g  water - level  

f l u c t u a t i o n s .  The water l eve l  i n  t h i s  well  rose  s l i g h t l y  i n  Apr i l  i n  response 

t o  spr ing  runoff  and then immediately began dec l in ing .  

Well 9S-40E-13acbl i s  i n  Gem Valley j u s t  west of Alexander and i s  f i n -  

ished i n  b a s a l t .  I t s  water l e v e l  began r i s i n g  i n  Apr i l  i n  response t o  s p r i n g  

snowmelt and runoff  and continued r i s i n g  through August as  a  r e s u l t  of leakage 

from i r r i g a t i o n  canals  and, poss ib ly ,  t h e  channel of the  Bear River between 

Alexander and Grace. In August, i t  began i t s  seasonal  dec l ine .  

Water l e v e l s  i n  Cache Valley a r e  charac ter ized  by l a r g e r  f l u c t u a t i o n s  

and e a r l i e r  sp r ing  r i s e s  than water l e v e l s  i n  o t h e r  p a r t s  of t h e  bas in .  The 

water l eve l  i n  wel l  16s-40E-29cbcl began t o  r i s e  i n  l a t e  February, peaked i n  

Apr i l ,  dec l ined  u n t i l  l a t e  June, and then began r i s i n g  again i n  response t o  
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FIGURE 8.--Ground-water fluctuations in selected wells. (Locations of 
wells shown on Figure 7). 



t h e  nearby app l i ca t ion  of i r r i g a t i o n  water .  A f t e r  i r r i g a t i o n  was discon- 

t inued i n  August, t h e  water l eve l  again dec l ined .  

Development P o t e n t i a l  

The t o t a l  number of wel l s  i n  use i n  t h e  Bear River bas in  f o r  domestic,  

i r r i g a t i o n ,  and i n d u s t r i a l  purposes has increased  s i g n i f i c a n t l y  s i n c e  1950. 

The t r end  i n  domestic wel l s  has been from shal low, large-diameter  dug we l l s  

t o  deeper,  smaller-diameter  d r i l l e d  w e l l s .  A s  t h e  t o t a l  c u l t i v a t e d  acreage 

increased  i n  t h e  bas in ,  i r r i g a t i o n  we l l s  were d r i l l e d  t o  supplement t h e  t r a -  

d i t i o n a l  s u r f a c e - m t e r  i r r i g a t i o n  system of  cana l s  and d i t c h e s .  Local indus- 

t r i e s ,  such as  vegetable packing p l a n t s  i n  Cache Valley and mineral process ing  

p l a n t s  i n  Soda Creek bas in ,  r e l y  on t h e  s t eady  supply of w a t e r  obtained from 

large-capaci ty  d r i l l e d  we l l s .  

The hydrologic system i n  t h e  Bear River b a s i n  i s  capable of  providing 

increased  amounts of ground water  and should continue t o  do so ,  provided 

t h a t  f u t u r e  ground-water development does not  exceed t h e  sus t a ined  y i e l d  of 

t h e  ind iv idua l  a q u i f e r ( s ) .  Although t h e  s u s t a i n e d  y i e l d s  of  t h e  a q u i f e r s  

have not  been determined, some genera l  gu ide l ines  f o r  planning purposes can 

be presented .  

Because of  t h e i r  high y i e l d s  and small  drawdowns when pumped, we l l s  i n  

t h e  b a s a l t  a q u i f e r s  of Soda Creek bas in  and Gem Valley a r e  b e s t  ab le  t o  

supply a d d i t i o n a l  q u a n t i t i e s  of ground water .  A comparison of  t h e  water  

l e v e l s  measured i n  1928 (Stearns and o t h e r s ,  1936) with present-day water  

l e v e l s  shown i n  f i g u r e  7 i n d i c a t e s  no s i g n i f i c a n t  d e c l i n e  i n  t h e  water  t a b l e ,  

d e s p i t e  a l a rge  inc rease  i n  ground-water withdrawals i n  t h i s  40-year span.  

However, some thought should be given t o  t h e  q u a l i t y  requirements  of t h e  water  



needed, as the basalt locally contains water high in calcium, magnesium, and 

bicarbonate. This is especially true near the town of Soda Springs. 

The alluvial aquifers generally do not yield as much water as the basalt 

aquifers and, therefore, are less able to withstand additional development. 

The alluvium in the northwestern part of Cache Valley has the greatest capa- 

bility for additional development within this hydrologic unit. The wells in 

the alluvium of Thomas Fork Valley, Bear Lake Valley, and eastern Cache 

Valley have smaller yields. Because only a few high-capacity wells have been 

completed in the alluvium of other valleys in the basin, additional data to 

appraise adequately, their ground-water potential are needed. Additional 

ground-water development in areas previously mentioned as having high water 

tables might have the beneficial effect of lowering those water tables, thus 

drying up large areas of marshland and thereby reducing the loss of water to 

evapotranspiration. 

The large number of unsuccessful wells drilled in the Salt Lake Formation 

indicate its limitation when considering it as a significant aquifer for 

future development. The formation undoubtedly will continue to provide ample 

water supplies locally, but until more information becomes available on the 

lithology and hydrology of the formation, its potential as a dependable source 

of additional water cannot be evaluated. 

The Wasatch Formation and the pre-Tertiary formations generally are not 

regarded as having good potential for ground-water development. An exception 

may be found in pre-Tertiary carbonate rocks from which large springs issue 

in the basin. 

Relation to Surface Water 

As discussed previously, the aquifers in the Bear River basin are gener- 

ally in direct hydraulic connection with the streams. The slope of the water 



t a b l e  throughout most of t h e  bas in  i s  toward t h e  s treams,  and ground water  i s  

discharged from t h e  aqu i fe r s  i n t o  t h e  s treams.  A hydrau l i c  connection a l s o  

e x i s t s  where t h e  b a s a l t  of  t h e  Blackfoot Lava F ie ld  i s  recharged by water  

from Blackfoot River Reservoir .  Between Alexander and Grace t h e  channel of 

Bear River i s  perched above t h e  r eg iona l  water  t a b l e  and d i r e c t  hydrau l i c  

connection does not  e x i s t .  

In a reas  where hydraul ic  connection e x i s t s ,  withdrawal of  ground water  

a f f e c t s  t h e  streamflow. Pumping of  we l l s  causes stream dep le t ion  by e i t h e r  

i nc reas ing  t h e  amount of water  moving from nearby streams t o  t h e  we l l s  o r  by 

decreasing t h e  n a t u r a l  ground-water f l o w  t h a t  would have discharged i n t o  t h e  

streams i f  t h e  wel l s  had not  been pumped. Ground-water withdrabrals i n  t h e  

a r e a  between Alexander and Grace, where hydrau l i c  connection i s  absen t ,  do 

not  i nc rease  n a t u r a l  s t ream dep le t ion  i n  t h a t  reach of Bear River .  However, 

t hese  withdrah'als decrease t h e  n a t u r a l  ground-water flow t h a t  d ischarges  i n t o  

o t h e r  reaches of  t h e  r i v e r ,  o r  i n t o  o t h e r  s t reams.  

The degree t o  which streamflow i s  a f f e c t e d  i s  dependent on s e v e r a l  f a c -  

t o r s ,  inc luding  proximity of t h e  w e l l ( s )  t o  t h e  s tream, t h e  a b i l i t y  of t h e  

a q u i f e r s  and t h e  streambed t o  t r ansmi t  water ,  and t h e  q u a n t i t y  of  water  pumped. 

I t  should be noted t h a t  because only a p o r t i o n  of t h e  t o t a l  q u a n t i t y  pumped 

i s  used consumptively, some of  t h e  water  withdrawn eventua l ly  r e t u r n s  t o  t h e  

s tream. Therefore,  the  q u a n t i t y  of  water  deple ted  from t h e  s tream i s  u s u a l l y  

l e s s  than t h e  t o t a l  q u a n t i t y  of  water  withdrawn from t h e  w e l l s .  

No d i r e c t  measurement of  t h e  reduct ion  i n  streamflow r e s u l t i n g  from 

ground-water withdrawals has been made i n  t h e  Bear River b a s i n .  However, 

graphs and t a b l e s  i n d i c a t i n g  t h e  r a t e  and volume of s t ream dep le t ion  both 

dur ing  and a f t e r  the  per iod  a nearby we l l  i s  pumped were descr ibed  by Jenkins  



(1968) f o r  a  hydrologic system i n  which t h e  s tream and t h e  ground t ia ter  a r e  

i n  equ i l ib r ium.  To apply h i s  methods, c e r t a i n  assumptions must be made. 

They a r e  as  fol lows:  (1) Transmissivi ty does not  change with pumping t ime;  

( 2 )  the  a q u i f e r  i s  i s o t r o p i c ,  homogeneous, and s e m i - i n f i n i t e  i n  a r e a l  e x t e n t ,  

with a  s t r a i g h t ,  f u l l y - p e n e t r a t i n g  s t r e a n  boundary; (3) water  is r e l eased  

ins t an taneous ly  from s to rage ;  (4) t h e  well  i s  f u l l y  p e n e t r a t i n g ;  (5)  t h e  

pumping r a t e  i s  s t eady ;  and (6) t h e  r e s i d u a l  e f f e c t s  of  previous pumping a r e  

n e g l i g i b l e .  Geologic and hydrologic condi t ions  i n  t h e  Bear River bas in  a r e  

such t h a t  assumptions 1, 5 ,  and 6  a r e  almost f u l l y  met, while  assumptions 2 ,  

3, and 4  a r e  only p a r t i a l l y  met. Figure 9 ,  based on J e n k i n s '  method, i s  a  

graph showing t h e  percentage of  t h e  water  being pumped from a  well  t h a t  i s  

coming from a  s tream a t  a  s e l e c t e d  d i s t ance  a f t e r  a  s p e c i f i e d  per iod  of  

pumping. For example, i f  a  wel l  loca ted  1 mile  from a  s tream and f i n i s h e d  

i n  an a l l u v i a l  a q u i f e r  having a  t r a n s m i s s i v i t y  of  625,000 ga l lons  p e r  day 

per  foot  and a  s t o r a g e  c o e f f i c i e n t  of 0.20 i s  pmped f o r  200 days, then a t  

t h e  end of  t h a t  t ime,  50 percent  of  t h e  water  being pumped i s  coming from 

the  s tream. The va lues  of t r a n s m i s s i v i t y  and s to rage  c o e f f i c i e n t  used t o  

draw t h e  curves on t h e  graph a r e  be l i eved  t o  be r e p r e s e n t a t i v e  of t h e  b e t t e r  

a l l u v i a l  and b a s a l t  aqu i f e r s  i n  t h e  Bear River b a s i n .  I t  should be noted 

t h a t  t h e  values obtained from these  curves r ep resen t  percentages ,  and, t h e r e -  

f o r e ,  a r e  unaf fec ted  by e i t h e r  t h e  volume pumped o r  t h e  r a t e  of  pumping. A s  

time approaches i n f i n i t y ,  t h e  volume of  s t ream dep le t ion  approaches t h e  

volume pumped. 

The p r i n c i p a l  value of  J enk ins '  method l i e s  i n  i t s  provid ing  a  r a p i d ,  

t h e o r e t i c a l  determinat ion of  pumping e f f e c t s  t h a t  would be extremely d i f f i -  

c u l t  and time-consuming t o  measure i n  t h e  f i e l d .  His method i s  based on 
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FIGURE 9.--Maximum e f f e c t s  of ground-water pumpage on streamflow a t  
s e l ec t ed  d i s tances .  (Adapted from Jenkins ,  1968). 



sound hydrologic  p r i n c i p l e s  and provides a  r e l a t i v e l y  simple way of  est ima- 

t i n g  e f f e c t s  of  ground-water withdrawals,  even though t h e  assumptions made 

a r e  seldom completely dupl ica ted  under n a t u r a l  condi t ions .  However, t h e  

more n e a r l y  t h e  i d e a l  and n a t u r a l  condit ions match, t h e  more nea r ly  w i l l  t h e  

t h e o r e t i c a l  answers match values measured i n  t h e  f i e l d .  The n e t  r e s u l t  of 

t h e  divergence of t h e  a c t u a l  condi t ions  i n  t h e  Bear River bas in  from t h e  

assumed i d e a l  condi t ions  would be t o  lessen  t h e  e f f e c t s  of  pumping ind ica t ed  

by Jenk ins '  method. This method, t h e r e f o r e ,  provides q u a n t i t a t i v e  va lues  

i n d i c a t i v e  of  t h e  maximum e f f e c t  pumping from a  well  will have on streamflow, 

provided the  values of  t r ansmiss iv i ty  and s to rage  used a r e  reasonably c o r r e c t .  

SURFACE WATER 

Figure 10 shows t h e  average annual d ischarges  of  Bear River and some of  

i t s  major t r i b u t a r i e s  as  measured o r  ex t r apo la t ed  f o r  water  years  1943-67. 

The discharges shown on f i g u r e  10 r ep resen t  measured streamflows under t h e  

p resen t  l eve l  of development; t h a t  i s ,  they have not  been adjus ted  f o r  up- 

stream s to rage ,  r e s e r v o i r  evaporat ion,  o r  i r r i g a t i o n  d ive r s ions .  

The average annual n e t  surface-water  con t r ibu t ion  from wi th in  t h e  Idaho 

p a r t  of  the  Bear River bas in  i s  approximately 565 c f s ,  o r  409,000 a c r e - f e e t .  

This q u a n t i t y  is based on an es t imate  by W .  N .  J i b son ,  Bear River Commission, 

Logan, Utah (wr i t t en  commun., 1969) and r ep resen t s  t h e  d i f f e r e n c e  between i n -  

flow t o  t h e  bas in  from Wyoming 481 ( c f s )  and outflow from t h e  bas in  i n t o  Utah 

(1,046 c f s )  ad jus t ed  t o  t h e  26-year per iod  1943-68. Because some of  t h e  

small  streams and canals  J ibson  used i n  h i s  c a l c u l a t i o n s  were gaged f o r  only 

1 o r  2 yea r s ,  t h e  e x t r a p o l a t i o n  of t hese  records  t o  a 26-year per iod  can be 

expected t o  y i e l d  only approximate va lues  of  t o t a l  inf low and outf low, and, 



t he re fo re ,  an equally approximate value of n e t  surface-water  con t r ibu t ion  

from the  bas in .  

The Bear River i s  genera l ly  a gaining stream i n  i t s  course through 

Idaho. There i s  one sec t ion  of t h e  r i v e r  channel,  however, t h a t  probably 

is los ing  water--the reach between Alexander and Grace. The r i v e r  channel 

Between Alexander and Grace i s  cu t  i n  f r a c t u r e d  b a s a l t  and i s  perched above 

the  regional  water t a b l e .  Ground-water contours ( f i g .  7) suggest  t h a t  t h i s  

reach of the  r i v e r  i s  a source of recharge t o  the  ground-water r e s e r v o i r  

and t h a t  some of t h i s  recharge (1) eventual ly  r e tu rns  t o  the  r i v e r  through 

spr ings  i s su ing  from the  wal ls  of Black Canyon, where t h e  r i v e r  channel i s  

below the  regional  water t a b l e ,  and ( 2 )  some probably flows northwestward 

i n t o  the  Portneuf River bas in .  To determine how much, i f  any, water  leaks  

out of the  channel,  discharge measurements a t  Alexander and Grace, ad jus t ed  

f o r  canal  d ivers ions  i n  between, should be made and compared. 

Direct  runoff t o  t h e  streams i n  the  Bear River bas in  i s  der ived  c h i e f l y  

from snowmelt; hence, streamflow on unregulated streams i s  h i g h e s t  i n  t h e  

sp r ing  and e a r l y  summer and lowest i n  t h e  l a t e  f a l l  and win te r  ( f i g .  11 ) .  Be- 

s i d e s  these  r e l a t i v e l y  short- term seasonal  f l u c t u a t i o n s ,  t h e r e  a r e  long-term 

f l u c t u a t i o n s  i n  discharge as  a r e s u l t  of v a r i a t i o n s  i n  yea r ly  p r e c i p i t a t i o n  

( f i g .  12) .  

The e f f e c t  of stream regu la t ion  i s  evident  on t h e  f low-durat ion curves 

shown i n  f igu re  1 3 .  Bear River a t  Border i s  not  regula ted  and consequently 

shows a much wider range i n  flows than s t a t i o n s  a t  Alexander and Pres ton ,  

where flow i s  regula ted  by upstream dams. Montpelier and Cottonwood Creeks 

a r e  not regula ted  streams and a l s o  show wide ranges i n  flow. 



FIGURE 11.--Mean monthly discharge f o r  water year 1968 a t  s e l ec t ed  s t a t i o n s  
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FIGURE 12.--Long-term discharge-precipitation relationship for Cottonwood 
Creek and Grace, Idaho. 
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FIGURE 13.--Flow-duration curve for selected stations in the Bear 
basin. 
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The y ie lds  from some of the  t r i b u t a r y  drainages i n  t h e  Bear River bas in  

a r e  incons is tent  with t h e  amount of p r e c i p i t a t i o n  t h e  drainage a rea  rece ives .  

The drainage area  above the  gaging s t a t i o n  on Cub River r ece ives  an average 

annual p r e c i p i t a t i o n  of about 3 ac re - fee t  pe r  a c r e .  Discharge records i n d i -  

c a t e ,  however, t h a t  t he  annual runoff  p a s t  t h i s  same gage averages almost 5 

ac re - fee t  per  acre .  The occurrence of s o l u t i o n  cava t i e s  i n  carbonate rocks 

along the  ax i s  of Bear River Range and numerous sp r ings  i n  t h e  headwaters of 

Cub River,  suggests  t h a t  Cub River may be r ece iv ing  water  from adjacent  d ra in -  

age bas ins .  

WATER QUALITY 

Ground Water 

The chemical analyses of ground water from s e l e c t e d  wel ls  i n  t h e  bas in  

a r e  l i s t e d  i n  t a b l e  4.  Figure 7 conta ins  graphica l  r ep resen ta t ions  of chem- 

i c a l  analyses by means of p a t t e r n s  ( S t i f f ,  1951). The p a t t e r n s  dep ic t  t h e  

concentrat ions of seve ra l  ions  and a f fo rd  a  ready method t o  compare t h e  a r e a l  

d i s t r i b u t i o n  of the  d i f f e r e n t  types of ground water .  Overa l l ,  t h e  ground 

water may be c l a s s i f i e d  as  b icarbonate  i n  type .  

The a l l u v i a l  aqu i fe r s  of Bear Lake County conta in  calcium bicarbonate  

water  with r e l a t i v e l y  small  q u a n t i t i e s  of d isso lved s o l i d s .  The d i s so lved-  

s o l i d s  content of the  water ,  which i s  a measure of the  amount of mineral  

mat ter  i n  s o l u t i o n ,  ranges from 336 t o  475 mg/l f o r  t h e  samples analyzed.  The 

water temperature averages 10.6OC. (51°F) 

The major va l l eys  of Caribou County contain water of s e v e r a l  t ypes  and 

q u a l i t y .  Most of the  we l l s  a r e  f i n i s h e d  i n  b a s a l t  and y i e l d  e i t h e r  a  magne- 

sium bicarbonate o r  calcium magnesium bicarbonate  type water .  



Many of t h e  wel l s  near  Soda Springs conta in  water  t h a t  i s  high i n  magnesium 

bicarbonate  and t h a t  chemically resembles t h e  water  from carbonated s p r i n g s  

i n  t h e  same a rea .  The d isso lved-sol ids  content  of  t h e  water  from we l l s  sam- 

p led  i n  t h e  p a r t  of Caribou County t h a t  l i e s  i n  the  Bear River b a s i n  ranges 

0 0 
from 422 t o  998 mg/l and t h e  water  temperature averages 12.2 C .  (54 F)  

Ground water i n  t h e  Idaho p a r t  of  Cache Valley (Bannock and Frankl in  

Counties) is heterogeneous i n  i t s  chemical cha rac te r .  Predominant water  

types inc lude  calcium bicarbonate ,  calcium magnesium b ica rbona te ,  sodium c a l -  

cium b ica rbona te ,  and sodium magnesium bicarbonate .  The d i s so lved- so l ids  

content  of the  analyzed water  ranges from 286 t o  632 mg/l, which i s  h ighe r  

than water  i n  Bear Lake County but  lower than water  i n  Caribou County. The 

temperature of t h e  water  averages 1 3 . 9 ' ~ .  (57 '~)  

In genera l ,  t h e  ground water  of t h e  Bear River b a s i n ,  with t h e  exception 

of t h e  we l l s  near  Soda Springs t h a t  produce high b icarbonate  water ,  i s  

s u i t a b l e  f o r  most purposes. Genera l ly ,  t h e  water  meets t h e  drinking-water  

s tandards  e s t ab l i shed  by t h e  U .  S .  Publ ic  Health Serv ice  (1962) f o r  t h e  con- 

s t i t u t e n t s  analyzed, although t h e  d i s so lved- so l ids  content  commonly exceeds 

t h e  recommended maximum of 500 mg/l. The i r o n  content  of  s e v e r a l  s p r i n g s ,  

and poss ib ly  some we l l s ,  i n  t h e  Soda Springs a rea  a l s o  exceeds t h e  0 . 3  mg/l 

concent ra t ion  recommended by t h e  above-mentioned drinking-water  s t anda rds .  

The water  i s  q u i t e  hard ,  t h e r e f o r e ,  many domestic-well owners use water 

s o f t e n e r s .  

The ground and su r face  waters  i n  t h e  Bear River bas in  a r e  c l a s s i f i e d  

i n  f i g u r e  14 according t o  t h e i r  s u i t a b i l i t y  f o r  i r r i g a t i o n .  This c l a s s i f i -  

c a t i o n ,  developed by t h e  U .  S .  S a l i n i t y  Laboratory S t a f f  (1954), i s  based on 

t h e  s p e c i f i c  conductance and SAR (sodium-adsorption r a t i o )  of  t h e  $cater .  
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Table 4.--Chemical  a n a l y s e s  o f  ground water from s e l e c t e d  w e l l s  in  Rear River hasin--Continued.  

Caribou Couuty--Continued 
- - 0.10 500 0.68 

Franklin County 

7 . 6  326 22 30 
7 . 4  279 16 19 
7.9 277 16 13 
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A s  shown by t h i s  f i g u r e ,  almost a l l  the  wel l s  f in i shed  i n  b a s a l t  produce 

water  t h a t  is low i n  sodium (Sl)  but  high i n  s a l i n i t y  (C3 ) .  Because of  i t s  

high s a l i n i t y ,  t h i s  water  should be used only on s a l t - t o l e r a n t  crops and on 

s o i l s  having good permeabi l i ty  and drainage.  Approximately h a l f  t h e  we l l s  

f i n i s h e d  i n  alluvium ( inc luding  t h e  S a l t  Lake Formation) y i e l d  water  t h a t  

f a l l s  i n t o  t h e  same category as  t h e  b a s a l t  we l l s .  The o t h e r  h a l f  of  t h e  a l -  

l u v i a l  we l l s  produces water  t h a t  has only medium s a l i n i t y  (C2). This  water  

i s  s a t i s f a c t o r y  f o r  most c rops ,  provided a  moderate amount of  leaching t akes  

p l ace  i n  t h e  s o i l .  

Surface Water 

The water  of Bear River and i t s  p r i n c i p a l  t r i b u t a r i e s  i s  p r imar i ly  a  b i -  

carbonate type with e i t h e r  calcium o r  magnesium being t h e  predominant ca t ion  

( f i g .  10 ) .  The su r face  water  i s  gene ra l ly  lower i n  d i s so lved  s o l i d s  than  

ground water i n  t h e  same bas in .  A s  i n  most r i v e r  b a s i n s ,  t h e  concent ra t ion  

of d isso lved  s o l i d s  i s  p ropor t iona te ly  g r e a t e r  a t  low flows than  a t  high 

flows because low flows have a  p ropor t iona te ly  g r e a t e r  ground-water cont r ibu-  

t i o n .  Chemical d a t a  f o r  s e l e c t e d  s t a t i o n s  a r e  given i n  t a b l e  5 .  

P r i o r  t o  en te r ing  Bear Lake f o r  of fs t ream s t o r a g e ,  Bear River  conta ins  

a  calcium bicarbonate  type water  t h a t  i s  s i m i l a r  t o  most of  t h e  l a rge  t r i b u -  

t a r i e s .  Water t h a t  i s  r e l e a s e d  from t h e  lake has a  h i g h e r  magnesium concen- 

t r a t i o n  and a  h igher  r a t i o  o f  magnesium t o  t o t a l  c a t i o n s  than water  e n t e r i n g  

t h e  lake from Bear River.  The inc rease  i n  t h e  t o t a l  amount of  magnesium i s  

due t o  the  f a c t  t h a t  Bear Lake water  i s  h igher  i n  t o t a l  d isso lved  s o l i d s  than  

t h e  Bear River water  e n t e r i n g  i t .  The magnesium ions  i n  t h e  lake water  a r e  

concentrated by evaporat ion while  some of  t h e  calcium ions  a r e  removed from 



Table  5.--Chemical analyses of surface water f r o m  s e l e c t e d  srreiim ;:I che Bear River bas in  
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s o l u t i o n  and p r e c i p i t a t e d  as  calcium carbonate.  In  sh r ink ing  from i t s  maxi- 

s i z e  dur ing  the  Ple is tocene  epoch t o  i t s  present  s i z e ,  t h e  water  i n  Bear 

Lake probably became even more concentrated than i t  i s  today.  The d ive r s ion  

of  Bear River i n t o  t h e  lake has  apparent ly  d i l u t e d  t h e  lake  water  and 

improved i t s  q u a l i t y  ( K .  M .  Waddell, o r a l  commun., 1969).  This  d i l u t i o n  

process has  probably not  reached an equil ibr ium y e t ,  and water  i n  Bear Lake 

may gradual ly  change i n  q u a l i t y  f o r  many yea r s .  Af t e r  t h e  water  i s  r e l eased  

from t h e  lake ,  Bear River i s  d i l u t e d  by t h e  calcium bicarbonate  type  water  

from t r i b u t a r i e s  and t h e  percentage of  magnesium i n  t h e  main stem decreases .  

The p r i n c i p a l  t r i b u t a r i e s  t o  Bear River,  with t h e  exception of  Thomas 

Fork and Soda Creek, conta in  calcium bicarbonate  water  with r e l a t i v e l y  small  

q u a n t i t i e s  of d isso lved  s o l i d s .  A t  low flows t h e  water  i n  Thomas Fork con- 

t a i n s  a  f a i r l y  high concent ra t ion  of  sodium ch lo r ide .  This  s a l t  may have 

been d isso lved  from s a l t  beds wi th in  t h e  Preuss Sandstone of  J u r a s s i c  age,  

which crops out  i n  t h e  headwaters of  Thomas Fork. Comparable s a l t  beds were 

considered t o  be t h e  source  of  s a l i n e  sp r ings  i n  t h e  Afton, Wyo., a r e a  

(Walker, 1964, p.  168).  A t  high flows, t h e  percentages of  sodium and ch lo r ide  

ions i n  t h e  water a r e  reduced and t h e  water  changes from a sodium and ch lo r ide  

type t o  a  calcium bicarbonate  type.  Soda Creek, which i s  almost e n t i r e l y  

sp r ing  f ed ,  is  t h e  only p r i n c i p a l  t r i b u t a r y  t o  Bear River  t h a t  conta ins  magne- 

sium bicarbonate  water .  Most of  i t s  flow i s  d i v e r t e d  i n t o  t h e  Soda Canal 

and t r anspor t ed  t o  Gem Valley where i t  i s  used t o  i r r i g a t e  crops and water  

s tock .  

The chemical a n a l y s i s  i n  f i g u r e  10 and t a b l e  5 l abe led  "Bear River below 

Black Canyon" a c t u a l l y  r e p r e s e n t s  an a n a l y s i s  o f  water  d i scha rg ing  from t h e  

Black Canyon s p r i n g s .  The e n t i r e  flow of  Bear River i s  put  i n t o  penstocks a t  



the  head of t h e  canyon j u s t  no r th  of Grace and, t h e r e f o r e ,  does not  flow 

through the  canyon. Bear River flow r e t u r n s  t o  i t s  n a t u r a l  channel below 

Black Canyon a f t e r  having passed through a  h y d r o e l e c t r i c  p l a n t .  The s i m i -  

l a r i t y  between t h e  ana lys i s  j u s t  mentioned and t h e  ana lyses  f o r  Bear River 

a t  Alexander and Bear River a t  Soda Springs supports  t h e  theory  of leakage 

from the  r i v e r  channel between Alexander and Grace, and r e t u r n  t o  t h e  

channel by way of  t h e  Black Canyon sp r ings .  

There a re  s t reams i n  t h e  b a s i n ,  such as  beep Creek and B a t t l e  Creek i n  

Cache Valley,  t h a t  conta in  water  with extremely l a rge  q u a n t i t i e s  of  d i s so lved  

s o l i d s ,  but  t h e  d ischarges  from these  s treams a r e  s o  small  t h a t  t h e  o v e r a l l  

e f f e c t  on t h e  water  q u a l i t y  of  Bear River i s  i n s i g n i f i c a n t .  

The su r face  water  of t h e  Bear River b a s i n  i s  s u i t a b l e  f o r  most purposes 

and gene ra l ly  meets t h e  drinking-water  s tandards  e s t a b l i s h e d  by t h e  U .  S. 

Public Health Serv ice  (1962) f o r  t h e  c o n s t i t u e n t s  analyzed.  The ch lo r ide  

content of  Thomas Fork a t  t imes exceeds t h e  recommended 250 mg/l l i m i t ,  bu t  

t h i s  occurs only a t  very low f lows.  Figure 14 i n d i c a t e s  t h a t  water  from t h e  

main stem of Bear River and i t s  p r i n c i p a l  t r i b u t a r i e s ,  with t h e  exception o f  

Thomas Fork, i s  s a t i s f a c t o r y  f o r  i r r i g a t i n g  most c rops ,  provided a  moderate 

amount of leaching t akes  p lace  i n  t h e  s o i l .  The high s a l i n i t y  (C3) of water  

from Thomas Fork l i m i t s  i t s  use f o r  i r r i g a t i o n  t o  s a l t - t o l e r a n t  crops and 

s o i l s  having good permeabi l i ty  and dra inage .  

SPRINGS 

The Bear River b a s i n  conta ins  hundreds o f  s p r i n g s .  These sp r ings  can 

be c l a s s i f i e d  according t o  t h e  chemical types  of  t h e  water  they  d i scha rge ,  

which a r e  calcium bicarbonate ,  magnesium b ica rbona te ,  calcium s u l f a t e ,  



sodium c h l o r i d e ,  and magnesium bicarbonate  s u l f a t e .  Chemical analyses of 

water  from r e p r e s e n t a t i v e  sp r ings  a re  given i n  t a b l e  6 .  Spring loca t ions  

a re  shown on f i g u r e  10. 

Spr ings  having a  calcium bicarbonate  type water  a r e  by f a r  t h e  most 

common and r ep resen t  what might be c a l l e d  t h e  "normalw sp r ings  of t h e  b a s i n .  

Included a re  p r a c t i c a l l y  a l l  t h e  sp r ings  t h a t  i s s u e  from f r a c t u r e s  and 

s o l u t i o n  openings i n  t h e  bedrock h i l l s .  Also included a r e  Big Spring (9S- 

42E-18blS) and Formation Spring (8s-42E-27clS) t h a t  i s s u e  from b a s a l t  and 

t r a v e r t i n e ,  r e s p e c t i v e l y .  Springs i s s u i n g  from t h e  bedrock have water  tem- 

pe ra tu res  ranging from 5' t o  lo°C, (41' t o  50 '~ )  which correspond t o  t h e  

mean annual a i r  temperature.  

The "soda" sp r ings  near  t h e  town o f  Soda Springs y i e l d  a  magnesium b i -  

carbonate type of  water .  Most of t hese  sp r ings  i s s u e  from b a s a l t ,  bu t  o the r s  

emerge from sources t h a t  a r e  covered by extens ive  depos i t s  of  t r a v e r t i n e .  

Several  of  t h e  l a r g e r  s p r i n g s ,  such as  8s-41E-23alS, c o n s t i t u t e  t h e  headwaters 

of Soda Creek. The b icarbonate  content  of  t h e s e  s p r i n g  waters  i s  unusual ly 

high and carbon d ioxide  gas can be seen bubbling out  of  t h e  water .  The i r o n  

content  i s  a l s o  high and it gene ra l ly  p r e c i p i t a t e s  as  a  r u s t y  depos i t .  

Soon a f t e r  t h e  cons t ruc t ion  and f i l l i n g  of Blackfoot River Reservoi r ,  

t h e  d ischarge  of  t h e  sp r ings  a t  t h e  head of Soda Creek increased  and many new 

sp r ings  developed i n  t h e  Fivemile Meadows a rea .  I f  t h e  i n c r e a s e  i n  s p r i n g  

discharge was due t o  r e s e r v o i r  leakage,  t h e  water  coming from t h e  sp r ings  

today probably i s  a mixture of Blackfoot River water  and t h e  type  of  water  

o r i g i n a l l y  i s s u i n g  from t h e  s p r i n g s .  The water  temperature of  t h e s e  s p r i n g s  

ranges from 10' t o  1 3 ' ~ .  





In 1937, a well  was d r i l l e d  i n  t h e  town of  Soda Springs near  a s p r i n g  

producing a magnesium bicarbonate  type  water .  The d r i l l  stem repor ted ly  

pene t r a t ed  a zone of high-pressure carbon dioxide gas a t  a depth of 315 

f e e t .  A con t ro l  valve was i n s t a l l e d  and t h e  wel l  now has a pressure  head 

of about 100 f e e t  above land su r face .  

The s p r i n g s  i n  Sulphur Canyon (9s-42E-13blS) conta in  a calcium su lpha te  

type water .  They were described by Richards and Bridges (1911, p .  5) as  

having cold water  t h a t  i s  cloudy from t h e  presence of f r e e  su lphur ,  and as  

g iv ing  an a c i d i c  r e a c t i o n  t o  l i tmus paper .  Carbon d ioxide  and hydrogen 

su lphide  gases bubble from t h e  numerous s p r i n g  vents  and from t h e  marshy 

ground surrounding t h e  sp r ings  (hlansfield, 1927, p .  319).  

A t  l e a s t  two thermal sp r ings  having a sodium ch lo r ide  type  water a r e  

a s soc ia t ed  with f a u l t s .  Maple Grove Hot Spring (13s-41E-7alS) l i e s  along a 

f a u l t  l i n e  a t  t h e  base of  t h e  canyon wall  near  Karrows P lan t  Reservoir .  The 

water has a temperature of  71°C (16O0~) and a c h l o r i d e  concent ra t ion  of 595 

mg/l. Spring 15s-39E-8blS i s  approximately 2 miles  s o u t h e a s t  of C l i f t o n  

H i l l ,  a  h i l l  composed of bedrock and surrounded by younger alluvium. C l i f t o n  

H i l l  i s  probably bounded by f a u l t s  along which t h e  ascending s p r i n g  water  

moves. The water  has a temperature of  77'C (171°F) and t h e  concent ra t ion  of 

ch lo r ide  was determined t o  be 5,050 mg/l.  The source  of  t h e  sodium ch lo r ide  

i n  t h e  water  from t h e s e  s p r i n g s  i s  not  known. 

According t o  a chemical a n a l y s i s  published by Mansfield (1927, p .  321),  

t h e  thermal sp r ings  near  Mud Lake, 15s-44E-13clS, d ischarge  magnesium b i c a r -  

bonate s u l f a t e  water .  These s p r i n g s ,  some of  which a r e  used t o  supply a 

l o c a l  swimming pool ,  l i e  along a major f a u l t  on t h e  e a s t  s i d e  of Bear Lake 

Valley and have water  temperatures  of  about 4g0C. (12O0F) 



SUSBIARY AKD RECOMMENDATIONS 

The Idaho p a r t  of t h e  Bear River b a s i n  r ece ives  an average of  2.3 m i l -  

l i o n  a c r e - f e e t  of  p r e c i p i t a t i o n  pe r  y e a r .  The a r e a l  d i s t r i b u t i o n  of t h i s  

p r e c i p i t a t i o n  ranges from l e s s  than 10 inches i n  Bear Lake Valley t o  more 

than 45 inches on t h e  Bear River Range. 

Ground water  occurs i n  t h e  alluvium of  t h e  v a l l e y s ,  t h e  b a s a l t  of Soda 

Creek bas in  and Gem Valley,  t h e  S a l t  Lake Formation, t h e  f r a c t u r e d  bedrock, 

and poss ib ly  i n  t h e  Wasatch Formation. The b a s a l t  and alluvium a r e  t h e  most 

product ive aqu i fe r s  and a r e  b e s t  ab le  t o  support  a d d i t i o n a l  ground-water 

development. Reported well  y i e l d s  a r e  as  h igh  as  3,500 gpm from t h e  b a s a l t  

and 2,500 gpm from t h e  alluvium. The p r i n c i p a l  sources of  recharge t o  t h e  

aqu i fe r s  inc lude  d i r e c t  i n f i l t r a t i o n  of  p r e c i p i t a t i o n ,  s p r i n g  snowmelt and 

runof f ,  seepage of i r r i g a t i o n  w a t e r ,  and los ses  from i r r i g a t i o n  cana l s .  

Basal t  i n  t h e  Blackfoot Lava F i e l d  i s  recharged ,  i n  p a r t ,  by leakage from 

Blackfoot River Reservoir  and ground water  may be flowing through t h e  b a s a l t  

i n  Tenmile Pass i n t o  t h e  Portneuf River b a s i n .  Basal t  i n  Gem Valley is r e -  

charged, i n  p a r t ,  by ground water  flowing p a s t  Alexander. A p o r t i o n  o f  t h i s  

water  flows northwestward i n t o  t h e  Portneuf  River  b a s i n .  

The Bear River is gene ra l ly  a ga in ing  s tream i n  i t s  course through Idaho, 

with t h e  p o s s i b l e  exception of  t h e  reach between Alexander and Grace. Ground- 

water  contours  suggest  t h a t  t h i s  reach of  t h e  r i v e r  i s  a source  of recharge  

t o  t h e  ground-water r e s e r v o i r  and t h a t  some of  t h i s  recharge even tua l ly  r e t u r n s  

t o  t h e  r i v e r  through sp r ings  i s s u i n g  from t h e  wa l l s  of  Black Canyon. 

The average annual n e t  sur face-water  con t r ibu t ion  from wi th in  t h e  Idaho 

p a r t  of  t h e  b a s i n  i s  about 565 c f s ,  o r  409,000 a c r e - f e e t  p e r  yea r .  



Ground water  i n  t h e  s tudy area  tends t o  be predominantly calcium and 

magnesium bicarbonate  i n  type .  The d isso lved-sol ids  content  of t h e  water  

sampled from we l l s  ranges from 286 t o  998 mg/l. The ground water i s  s u i t -  

ab le  f o r  most purposes, but  w a t e r  from a l l  t h e  b a s a l t  w e l l s  and about h a l f  

t h e  we l l s  t h a t  t a p  alluvium i s  s a l i n e  enough t h a t  it should be used t o  irri- 

gate  only  s a l t - t o l e r a n t  crops grown on s o i l s  with good permeabi l i ty  and 

dra inage .  The su r face  water  of  t h e  bas in  i s  a l s o  of  a  b icarbonate  type ,  but  

gene ra l ly  i s  lower i n  d isso lved  s o l i d s  than t h e  ground water .  In g e n e r a l ,  

t h e  su r face  water  i s  s u i t a b l e  f o r  most purposes,  but  low flows i n  Thomas Fork 

conta in  high concent ra t ions  of  sodium and ch lo r ide  i o n s ,  thus  r e s t r i c t i n g  i t s  

a g r i c u l t u r a l  use.  

Hundreds of  sp r ings  of  var ious  s i z e s  and having s e v e r a l  types of  water  

occur throughout t h e  bas in .  Many o f  these  sp r ings  a r e  u t i l i z e d  f o r  domestic 

water s u p p l i e s .  

A f u l l e r  understanding of  the  hydrologic i n t r i c a c i e s  and i n t e r r e l a t i o n s  

within t h e  Bear River b a s i n ,  and t h e  hydrologic r e l a t i o n s  between t h e  Bear, 

Blackfoot,  and Portneuf  River bas ins  w i l l  r e q u i r e  t h a t  s e v e r a l  f a c e t s  o f  t h e  

geology and hydrology of  t h e  a rea  be s tud ied  i n  d e t a i l .  Addit ional  informa- 

t i o n  on t h e  hydrologic  c h a r a c t e r i s t i c s  of t h e  a q u i f e r s  and t h e  amounts of  water  

moving through them i s  needed. Values of  t r a n s m i s s i v i t y  and s to rage  c o e f f i -  

c i e n t  should be determined from con t ro l l ed  a q u i f e r  t e s t s  a t  s e l e c t e d  s i t e s .  

Also needed i s  a  d e t a i l e d  d e s c r i p t i o n  of  t h e  a q u i f e r ( s )  w i th in  t h e  S a l t  Lake 

Formation and a  determinat ion of  whether s i g n i f i c a n t  a q u i f e r s  e x i s t  i n  t h e  

Wasatch Formation and t h e  p re -Ter t i a ry  bedrock. 

A q u a n t i t a t i v e  hydrologic budget of  t h e  Bear River b a s i n  should be pre-  

pared. In add i t ion  t o  t h e  f a c t o r s  normally considered i n  a  water budget ,  i t  



would a l s o  be necessary t o  determine: (1) The q u a n t i t y  of water  leaking i n t o  

the  Bear River bas in  from t h e  Blackfoot River bas in ;  (2 )  t h e  q u a n t i t y  of 

ground water ,  i f  any, flowing through t h e  b a s a l t  i n  Tenmile Pass; (3)  t h e  quan- 

t i t y  of water ,  i f  any, being l o s t  from t h e  channel of Bear River between 

Alexander and Grace; and (4)  t he  q u a n t i t y  of ground and su r face  water ,  moving 

from Gem Valley i n t o  the  Portneuf River bas in .  Once the  hydrologic  charac ter -  

i s t i c s  of the  aqu i fe r s  and t h e  amounts o f  water  i n  each phase of t h e  hydrologic  

cycle a r e  known, an es t imate  of t h e  b a s i n ' s  pe renn ia l  y i e l d  could be made, as  

well  as  an appra i sa l  of plans f o r  f u t u r e  water development. 

F i n a l l y ,  a  d e t a i l e d  i n v e s t i g a t i o n  should be  made t o  determine t h e  chemical 

e f f e c t s  of d i v e r t i n g  Bear River water  i n t o  Bear Lake f o r  s to rage .  Although 

Bear River water  has been sampled ex tens ive ly ,  very few samples have been taken 

from the  lake.  This inves t iga t ion  should be  of a  cont inuing,  long-term na tu re  

and could be included as one phase of a  comprehensive l imnological  s tudy of 

Bear Lake. 

RECORDS OF WELLS 

Table 7 p resen t s  da ta  on r e p r e s e n t a t i v e  we l l s  inventor ied  i n  t h e  Bear 

River bas in  during the  course of t h i s  i n v e s t i g a t i o n .  An at tempt was made t o  

v i s i t  a l l  t h e  la rge-capaci ty  wel ls  and enough of the  sma l l e r  we l l s  t o  ob ta in  

an average of one well  pe r  square mile i n  t h e  populated p a r t s  o f  t h e  b a s i n .  

I t  i s  be l i eved  t h a t  the  r e s u l t i n g  compilat ion shows good geographic d i s t r i -  

but ion  and i s  hydrologica l ly  r e p r e s e n t a t i v e .  

The d a t a  were obtained by inspec t ion  i n  t h e  f i e l d ,  in terv iews with wel l  

owners, and from d r i l l e r s '  r e p o r t s  submit ted t o  t h e  Idaho Department of 

Reclamation. 



Table 7 - Explanation 

(Boxhead explanat ions a r e  abs t r ac t ed  from U.  S. Geological Survey " Ins t ruc -  
t i o n s  f o r  using t h e  punch-card system f o r  che s to rage  and r e t r i e v a l  of 
ground-water d a t a .  ") 

il'ell number: See t e x t  

Owner: :.lost recent  miner a t  t i n e  of inventory 

Ownership: C County I Corp. o r  C 3  

$1 c i t y  p p r i v 6 t e  

Use of water :  C Commercial P PUb;:,llc Supply 

H bomestic S S tock  

1 I r r i g a t i o n  U Unused 

N I n d u s t r i a l  

Use of we l l :  U Unused :< I i ; t hd ra~  

S p e c i f i c  Conductance: 151-300 micronhos pe r  cm a t  25°C 

mi-50C mliromhos pe r  crn a t  2S°C 

501-1,000 mlcronhoj per  cm a t  25'C 

1,301-2,300 mlcromhos pe r  cm a t  25OC 

2,301-5,COO ~ i c r o m h o s  pe r  cm a t  25'C 

Log d a t a :  U D r i l l e r ' s  7 i bd la - lon ,  temperature,  f i u id -conduc t iv i ty ,  and 

J Gamma-ray d r r i l e r ' s  logs 

Depth of we l l :  Depth, i n  f e e t  Se io !~  land-sur face  datum, as repor ted  by owner, 

d r i l l e r ,  o r  o t i -e rs ,  9r as neasured by  the  U S ;  Geological Survey. 

Depth cased: Length of casrng,  i n  feer b e i m  i a d - s u r f a c e  datum, t o  t h e  top  

of the  f i r s t  p e r f o r a t i o n ( s )  o r  openlng. 

Diameter: In s ide  diameter  of t i -e  r i e i l ,  l n  m c h e s ;  nominal i n s i d e  d iameter ,  

i n  inches ,  of t h e  lnnermost cas lng  a t  the  s u r f a c e  f o r  d r l i 1 e r  cased 

tcells.  



Well f i n i s h :  F Gravel wa l l ,  pe r fo ra ted  or  s l o t t e d  cas ing  

O Open end 

P Perfora ted  o r  s l o t t e d  cas ing  

S Screen 

W Walled o r  shored 

X Open hole  i n  a q u i f e r  

Method d r i l l e d :  A Rotary H Hydraulic r o t a r y  

C Cable-tool  V Driven 

b Dug 

L i f t  type:  C Cent r i fugal  P P is ton  

J J e t  S Submergible 

M Multiple  ( tu rb ine )  T Turbine 

N None 

Power: 1 Hand 4 Diesel engine 

2 Natural gas engine M 0-50 hp 

B 20-50 hp 5 E l e c t r i c  motor 

C 50-100 hp S 0-1 hp V 15-100 hp 

D 100-200 hp T 1-5 hp i$ 100-hp 

3 Gasoline engine U 5-15 hp 

Al t i tude  of l s d :  Al t i tude  of land-surface  datum, i n  f e e t ,  above mean s e a  

l e v e l .  Land-surface datum i s  an a r b i t r a r y  p lane  c l o s e l y  approximating 

land su r face  a t  the  time of t h e  f i r s t  measurement and used as  t h e  p lane  

of reference  f o r  a l l  subsequent measurements. 

Water l e v e l :  Depth t o  water ,  i n  f e e t ,  above (+) o r  below land-surface  datum. 

Water l eve l s  given as "flow" i n d i c a t e  t h a t  the  water  l e v e l  above l s d  

was not measured a t  t he  time of inventory .  



Date measured: Month and year of  t h e  water- level  measurement. 

Yield of wel l :  Yield, i n  gal lons pe r  minute 

Drawdown: Difference, i n  f e e t ,  between the  s t a t i c  water l eve l  and the  pumping 

water l eve l .  

Pumping per iod:  Length of time, i n  hours, well  had been pumped when the  i n d i -  

ca ted  drawdown was measured. 

B 15-30 minutes 

C 30-45 minutes 



mt. 
io io 
I I 

0 m 

N 4 3 
10 10 10 
m m m  
4 il 3 

* N L O  
u w 0  
m m m  
3 4 3  

u u u  u  
a c a a a  

a u u  
z a a  

LO I m  I 0  
m , M  6 0  
M I L O  I M  

3 3 = z z z  

3 H H t r Z  

a a a a a  



llS/44E-18CBD1 Roy H. Robison 
llS/44E-19BBA1 Earl Tippets 

llS/44E-Z9CBBl Andrew Jensen 
12S/43E-25CBAl Anton Kunz 
12S/43E-25DM1 Rebecca Buhler 
12S/43E-35DABl Dean Kunz 
12S/43L-35DDCl George Kunz 

12S/44E-O5BMI Barker Brothers 
12S/44E-O5UDD1 Jack Crane 
12S/44E-l6CADl Grant Wright 
12S/44E-21ACDl Lyle Stephens 
12S/44E-23CBD1 Ross Irving 

12S/44E-33DCCl Dave Gerber 
12S/44E-33DDBl David J. Gerber 
12S/44E-34DDCl Montpelier City 
12S/46E-l5MAl Boehme Brothers 
12S/46E-l5ADB1 Boehme Brothers 

12S/46E-28AD 1 Homer Teuscher 
13S/43E-O9BAAl Udell Roberts 
13S/43L-l4ACDl Dewey Johnson 
13S/43E-l4UBCl D. Sorenson 
13S/43E-l6CDAl David Orr 

13S/43E-16DCC Dean Roberts 
13S/43E-20AAAl Carl Parker 
13S/43E-21ABBl Archie Parker 
13S/43E-21ADB1 J. T. Eborn 
13S/43E-21BM1 Arne11 Early 

13S/43E-Z3BU81 L. J. Shurtliff 
13S/43E-26CBB1 Warner Kulicke 
13S/43E-26CDCl Harley Peterson 
13S/43E-Z7ACCl Warren Passey 
13S/43E-35CCDl Dairy Co-op 

P H W 
P H ?\I 

P f1 iv 
P I W  
P H W 
P I W  
P U U  

P U U  
P t l  W 
P I i  W 
P H W 
P S W  

P S W 
P I W  
b1 1 W 

6085 
5970 FLOW 900 12 
5925 FLOW 
6010 
5975 4 9-67 

P I W 750 317 26 18 P C  1961 T V  6190 17 9-67 
P Fl W 590 D 90 56 6 P C 1956 J 5 5975 
P S W 560 110 2 P C 1953 N 5930 FLOW 
P H W 1080 D 46 37 6 P C 1966 C 5 5935 
P H W 910 79 79 5 0 C 1965 J 5 5955 15 9-67 

P ! I  W 
P H W 
P H W  
P H W  
P I1 W 

P H W  
P !I W 
P I1 W 
P H W 
P U U 



Table 7. Records of wells in the Idaho part of the Bear River basin (cont'd.) 

13S/44E-OZDABl Jnltnsn & Smith 
13S/44E-03ACD1 Toby Michaelson 
13S/44E-03BDA1 Montpelier City 
13S/44E-03BDD1 Montpelier City 
13S/44E-O4ADCl Montpelier City 

13S/44E-O4CCBl Glacus Merrill 
Vi 
P 

13S/44E-O7ACA1 Cornielsen 
13S/44E-08BAD1 Evan Olson 
13S/44E-Z2AAUI Glen Hyrnas 
13S/44E-23BAB1 R. K. Nelson 

13S/44E-26BAD1 Olean Parker 
13S/46E-09DB I Norman Eschler 
13S/46E-l6CBC1 John Dayton 
13S/46E-21CBC1 John Dayton 
13S/46E-22DAD1 James Saxton 

13S/46E-26BCA1 Heber Boehme 
14S/43E-l4CBAl George Painter 
14S/43E-23DCA1 Lave11 Ward 
14S/43E-35BBAI Kare1 Thomas 
14S/44E-llADDl T. H. Spencer 

14S/44E-l2CCCl Oscar Arne11 
145/44E-l3ACDl Dingle Cemetery 
14S/44E-l3CCDI Cecil Quayle 

P I W 630 
P H W  570 
P S W ---  D 
P tI W 580 
P H I$' 795 

5930 20 12 B 
C 5 5925 9 6-68 
C S 5925 FLOW 

5960 20 18 B 
T 4 5990 41 9-67 450 



14S/45E-05AC 1 Wendell Kunz 
14S/45E-llAD 1 Lee Rigby 

14S/46E-IOUDDI Calvin A. Price 
15S/43E-O2CADl 0. E. Rionson 
15S/43E-Z6LADl Louis T. Pugmire 
15S/43E-35UUCl N. Willis iiairup 
15S/44E-Z5BDAl Nebeker Bros . 
15S/46E-O6CACl Ivan K. Rigby 
15S/46E-O6CBDl Union Pacific 
16S/43E-O2uCDl uon Perkins 
16S/43E-O2i)LiBl IMarj Thatcher 
16S/43E-27LiD 1 E. F. Closner 

IIJAHO - CARIBOU COUNTY 

L" 
L" 

07S/41E-Z7i)DDl Elton Sorensen 
08S/41E-01BAAl Merle Cellan 
08S/41E-02L~DCl Wendell Welling 
08S/41E-Z5BUAl Monsanto Chem 
08S/42E-O40CBl Mountain Fuel 

08S/42E-O6CDCl Charles Skinner 
08S/42E-07BDAl A1 Butterfield 
08S/42E-O8CBDl Ray Gunnel1 
08S/42E-O9ABAl El Paso Product 
08S/42--09ABB1 El Paso Prod. Co 

08S/42--15ACD1 J. 11. Simplot 
08S/42E-l5BBCl El Paso Product 
08S/42E-l5BBC2 J. R. Simplot 
08S/42E-l6AACl J. R. Simplot 
08S/42E-l7CABI Joe Torgeson 

08S/42E-20BCC1 Ira Ellis 
08S/42--20DABl Cove Concrete 

P U Li ---  37 6 P 1 5994 23 8-67 
P S \V 740 5 4 6 J T 5993 12 8-67 
P U U 425 9 6 6 C 1925 P 1 6080 
N U U - - -  38 06 N 6150 36 8-67 
N N W  - - -  D 272 50 16 P C  1965 T W  6145 2300 2 



Table 7. Records of  wel l s  i n  t h e  Idaho p a r t  of t h e  Bear River bas in  (cont 'd . )  

Well number Owner 

08S/42E-200ADl Myrtle Campbell 
08S/42E-28CDC1 Archie Vonberg 
08S/42E-29ABA1 Tom Cellan 

08S/42E-30BDDl Wells 
085/42E-31AUBI Monsanto Chem 
08S/42E-31ADCl Monsanto Chem 

w 
C? 

08S/42E-31DABl Monsanto Chem 
08S/42E-32B1) 1 Kerr McGee Carp 

09S/39E-25BBAl R .  Chris tensen 
09S/40E-l3ACBl Ed Kessler  
095/40E-19BBA1 P .  Chris tensen 
095/40E-Z0BDB1 P. Christensen 
09S/40E-Z3CDAl R. Christensen 

095/40E-27BBAl Van Simonson 
095/40E-Z7DCD1 Lucy Gibson 
09S/40E-28BCBl Ken Chris tensen 
09S/40E-29CCCl A .  Chris tensen 
09S/40E-31CBCl Grant Gibson 

09S/40E-34AAD1 William Perry 
09S/40E-35CCDl Alex Olsen 
095/40E-36DCCl Max Rigby 
095/41E-O2DDA1 Mer r i l l  Bal ls  
09S/41E-O3BAAl Alton Maughn 



CO W N U  N 13.0 W t . h v 1 v 1  M W  b m f v )  m  3 0 r. 
13 m W i O  LO -13 W \ D M m W  W W  W 131310 m  N W d- 
o, m m m  m  m m  m m m m m  m m  m  m m m  m  m  m  m  
3 3 3 1  3 1 3  1 3 3 3 3  3 4  4 3 - 3  1 3 3 1 

U W U U  U W W U U  U U U U U  U U  U U U . 2  w  U U  U U 

x a a a  a x  c a a  % L a  C. c a a x 

a a o n  a n  n a n a n  n n a  n 

1 1 0 0 0  0 1 0 0 0  0 0 0  1 1 0 0  1 0 0  0 0 0 0 0  0 0 0 0  1 0 
I I U ~ O  m  i o m m  o m m  I I e e  r . m o - t c  d o d o  I e 
I 1 m ~ d  M ~ i r . m  m m m  I I r.r- 1 r . d  e - ; s m o m  m o o 0  o m 

i M 3 M N N  4 3 3 3  

a a z a a  a a a a a  a a a a a  a a a a a  a a z a a  a a a a x  a - 
k X k 

3 ? k a, 
U K 9 rO a, . % i n  w 
.i a, 3 m o o $ -  E W i W  

- $ e , S  m m r  m c 
w v a  Q Q E  u v k  a ,  D E W % + *  w 
. i k k  k k E C  O W  a,.% c . i E 3 E  V i O . i a I 3  ~i 
" m i j  m i j 3 m Z  5 %  c r O h  C o o  s m  . r i . ~ E r d  3 

a a m o e  e e m ~ m  C d h s  e + m o m -  a , > ~ c  - t - m 3 . i  w 
O U n 3  k " ? 3 3 1  S O J  w 3 a p p  9 '  e u m c a  . - to  u 3 .d > .i 

m d k - u  c a c s  z 2 . 2 2  X I : = *  k Y .i 1% X 1 U  i: W n W .zkd a 
W 0 V C i j  6 3 C 1 W  U G W b  U U C k k  Cd> .(.I 3 

~ a . r i e e  e e p r e  3 - c  -3 3 m k x c  . i > b  h a ,  - k m d  3 
m m e o o  o o o o a ,  o . r i x _ o i d  o o i j r e ,  w m s a , >  . i j i j k r  .i 
m z 3 m m  m m e ? u  z m d - a  d m = m m  ~ a + x r . d  d ~ x z w  m 
3 3 1 1 3  3 4 - 3 3  1 1 3 3 1  3 3 3 3 3  3 1 3 3 3  3 3 3 4 3  1 

U ~ U U  n u <  m u n a u  < n m m n  m m < a a  a u 4 4 m  m  ~ m m a a  sum< U 

0 0 0 0 0  0 0 3 3 3  1 - 0 0 0  O 3 N N N  M " t i 0 0  0 0 0 3 3  
, , , I 1  I , , , ,  I I I I / I , , , ,  I , , , ,  I , , , ,  

U W W W W  , a W W Y W  W W W W W  W W W W W  W W W W Y  W W ! a W W  W  
3 1 - 3 3  d - 3 3 3  ~ ~ N N N  N N N N N  ~ m m o o  o o o o o  o 
eed-be b ~ ~ e x t  w u u d d -  d - d - e u e  C M M ~ - e  d - d u d e  e 
\\,\\ \\\\\ .\\\\ \\\\. \\\\\ \\.\\ --. 
" , m m m m  m m m m m  u l m m m m  m m m m m  m m m m m  m m m m m  m  
m a m m a  m m m m m  m m m m m  m m m m m  m o o 0 0  0 0 0 0 0  o 
0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 3 " " -  1 3 - 3 3  4 



Table 7. Kecords of wells in the Idaho part of the .- -- tiear River basin (cont'd.) 
a 

m m a 
3 a, ,A 3 0 

k * 4 a 3 .ri 
a, - a, a, a C *  a, 'ii a, k 
IJ 3 U  Z a, in .ri 3 0 3 a, 

Well number Owner a i d 0  c ~i . r i k  i 0 Water levei a 
, 4 3 3   id id w a k G T I  .ri 0 ,  0 

. H , I J O U @  5 w w  wv id 
k X 

IJ G a  a IJ 
a 
3 

w G o O  

k o o 4 3  -0 a, o k r Depth Date 3 a .ri 
05c 

a, vd 5 S ~ 3 s  ra, .i 
c a , a ,  arc M a i d - *  id or,s to meas-a, 5 ki 
% W i n  an 0 e a, .ri z z  a, 4 0  * .ri k 2 
0 2 3  V)U a a a ,, AD. : t 11red ~ z .  n a 

10S/40E-l4BKAl Dewey Mansfield 
10S/40E-l5DAAl [Jon T. Peterson 
10S/40E-l6UUDI Ilarold Varley 
10S/40E-l8ACCl K. Christensen 

10S/40E-22BBB1 Junior Allen 
IOS/40E-24BAul Warren King 
10S/40k-26BAA1 Don T. Peterson 
10S/40E-34CADl Robert J. Burton 
IOS/40E-35Bl)DI Grant Matthews 

10S/40E-35CDD1 Everett Miles 
10S/40E-36DCC1 Alvin Kingsford 
10S/41E-O7CDUl John Kirby 
10S/41E-l8DCCI Dick Smith 
10S/41E-31BCBl E .  F. Ziegler 

llS/40E-O1UBCl Floyd Toone 
llS/40E-O3BCBl Dave Smith 
11S/40E-lOBCD1 Clem Rasmussen 
11S/4OE-24ACC1 Jay Turner 
llS/31E-O6AABl Don Cleyg 

llS/41E-l6BDDl Vard tiarris 
llS/41E-l8ADDl J. Oldrenshaw 
11S/41E-I9~CAl Me1 blickelson 
llS/41E-20CBAl Roger Mickelson 

P t i  W 740 
P H iV 840 
P ti W 1300 
P 13 W 825 

P ii W 1200 
P H W  975 
P I1 CV 1005 
P H 1 V  1500 
P I W 860 

P ti iv 1000 
P 11 i V  860 
P I1 W 825 
P I W 790 
P H W 850 

P S I V  - - -  
P M W 1300 
P H W 1220 
P U U - - -  
P I W 690 

P H V 330 
P U ti - - -  
P H W 1500 
P H !V 820 



llS/41E-20DDA1 Elvin Meacham 
llS/41E-29ABDl Harry Steele 
llS/41E-30BDD1 Clark Mickelson 

IDAHO - FKANKLIN COUNTY 

12S/40E-12CCBl Don Forsgren 
12S/40E-24MDI Dean Panter 
12S/40E-25BADl Verl Neilsen 
12S/40E-36BADl John Clausse 
12S/41E-l8BBCl Arval Alleman 

13S/38E-ZZDDDl B. Bosworth 
13S/38E-Z8DDBl Frank Beal 
13S/38E-33BDDl Lavern Kendall 
13S/39E-24DCAl Trsrtn Cemetery 
13S/39E-25DDA1 Strongarm Res. 

13S/40E-30AC81 Mack Hymas 
14S/38E-O4BC81 Hyrum Ward 
14S/38E-l2BMl Quent Casperson 
14S/28E-l4BDAl Emil Tasso 
14S/38E-l5CDCl Lavon Porter 

14S/38E-l5DBCl Lavon Porter 
14S/38E-l5DCCl Pas Martinez 
14S/38E-l5UCC2 Pas Martinez 
14S/38E-l6BBAl Dale Ralphs 
14S/38E-l6BBDl Arthur Wardell 

14S/38E-l6BDDl Willard Gailey 
14S/38E-22ABAl Lou McDermott 
14S/38E-Z2BDBl Dennis Ralphs 
14S/38E-22BDC1 Clifton Village 
14S/38E-Z2BDDl Leonard Povey 

P tl1V 730 8 P 1 4862 28 7-67 
P I W --- D 218 102 14 P T V 4775 FLOW 
P I W ---  D 265 32 12 P C 1961 T V 4783 17 3-67 30 
P I W --- 5 5 8 C 1952 T T 5050 10 3-68 
C I W --- D 234 35 16 P 1961 T V 4985 3 7-67 

P I 1V 610 290 C 1963 T V 5060 27 11-67 
P I W ---  D 285 45 14 P C 1962 T U 4802 0 7-67 550 
P H W 800 0 6 W D 4754 3 7-67 
P I W 690 100 8 P C 1934 C T 4745 3 4-67 
P I W  450 200 12 P C 1937 T V 4795 21 3-68 

P I iV - - -  200 16 C T V 4761 7 7-67 
P H W 415 190 8 C 1934 J T 4778 15 7-67 
P I W - - -  D 217 128 10 P C 1963 T U 4778 500 12 6 
P I W 315 D 190 48 16 P C 1961 T V 4835 FLOW 600 120 
P I W 320 DJ 155 12 1963 N 4835 FLOW 200 

P I W ---  D 300 54 16 P C 1961 T U 4840 35 4-67 1000 
P I W 505 DJ 200 160 12 P C 1967 N 4765 FLOW 800 40 
P I W 500 D 180 50 16 P C 1959 T V 4797 45 7-67 1740 67 
M P W --- D 202 117 12 P 1955 T V 4831 71 4-67 180 
P I W 600 D 220 112 16 P C 1961 T U 4813 53 4-67 900 50 25 

14S/38E-22CCB1 C. A. Mortensen 
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14S/40E-20BDBl Gene Smith 

14S/40E-21AACl Curtis Bosen 
14S/40E-30ABBl Moss Lewis 
15S/37E-36AAA1 L. Bingham 
15S/38E-01CBBl Thaye Winward 
15S/38E-O2CCCl Bruce Naylor 

15S/38E-llBBB1 Jim Naylor 
15S/38E-llBBC1 E.  0 .  Bergeson 
15S/38E-l2DBAl John Jackson 
15S/38E-l3BDCl Junior Jeo 
15S/38E-22DDCl G. Housley 

15S/38E-23AAAl Ernest Buetler 
15S/38E-23BBDl Dayton Cemetery 
15S/38E-Z4DADl Veldon Martin 
15S/38E-25DAA1 Perth Poulson 
15S/38E-26DDCl T. Schuaneveldt 

15S/38E-31BBCl John King 
15S/38E-35BBCl Schwartz-Robins 
15S/38E-35BBC2 Schwartz-Robins 
15S/38E-36CDAl Ward Nielsen 
15S/39E-O4CCAl Ivan Jorgensen 

15S/39E-O9DDDl William Hawkes 
15S/39E-llCCC1 Mark Larsen 
15S/39E-l5BDAl George Eames 
15S/39E-16DAD1 A. W. Fisher 
15S/39E-l8BCCl Martin Blau 

15S/39E-20CDC1 Frank Mitchell 
15S/39E-Z3BBBl Taylor 
15S/39E-300CAl Art Stevenson 
15S/39E-31ABDl D. Claire 
15S/39E-34CBDl Van E. Nelson 



Table 7. Records of  wel l s  i n  t h e  Idaho p a r t  of  t h e  Bear River bas in  (cont 'd . )  
P 

?- 
a V) a 
a, ..a 3 0 

k ?- ?- a 3 .d 
a, ?- a, a, -0 'Ci a, % .: 2 e  3 U a, 

$4 

Well number Owner vl 
o  Water l e v e l  (H 3  a, 

% $ a ,  C . d $ +  3 a, a 
, 4 2 3  urd rd ' ~ i  rd ~a .d a a, 
C .de e  0 0 a, $+ h 

e G a  a e  
a 

V)'Ci'Ci 'Ciu id 
0 $ M  

$ + o  o  .*s a o  $+ 5 Depth Date 0 C 
S 2: a 

a, u a  .rt 
C u e ,  mc bt r& 
3 m m  a0 0 

zs t;i u t o  meas- e, F 
d a, . d o  .d $+ 1 ~ 

15S/39E-35DDDl Hesy Beckstead 
15S/40E-l9CDDl Merlin K .  Larsen 
15S/40E-31DDDl W .  G .  Reese, J r . ,  
15S/40E-32BBAl Whtny Wtr Works 
15S/40E-35BADl H.  Walter Knapp 

16S/37E-l3BBAl K .  Frederickson 
0 
N 

16S/38E-OlCDAl Eugene Tomasi 
16S/38E-O6AAAl Richard Lemmon 
16S/38E-O8BABl Herb Williams 
16S/38E-O8CCDl Joseph P h i l l i p s  

l6S/38E-llCAB1 Gene Austin 
16S/38E-l4BBCl A.  J .  Jensen 
16S/38E-24ACB1 Kohler-Fonnesbk 
16S/38E-25CCB1 Mark Roylance 
16S/39E-O3CDBl Tom Howell 

16S/39E-O7CADl Dean R.  Bingham 
16S/39E-O9CCCl Floyd Jensen 
16S/39E-llADA1 Henry Egbert 
16S/39E-l7DDDl Barnard I n g l e t  
16S/39E-l8CACl Douglas McKay 

16S/39E-l8CDAl Owen Maughn 
16S/39E-19DBAl Serge Benson 
16S/39E-30CADl C .  D. But ler  

C 5 4590 
C T 4749 8 7-67 
'T T 4685 20 24 
T T 4770 FLOW 1280 
C T 4650 2 7-67 



3 
g M b m M  urn0  
J M M  + 3 J  
14 14 

0 0 
LON 
m 10 * * 

U m M m  0 0 1 0  
M N b *  I D L n *  
m m m m  m m m  
1 3 3 3  ?-,?-,3 

U U  U U  

a a a  a  

U U U  

a  a  a  

m u m  3 
- 3 0 0  3 

3 1 

LOLOO?. LnNLn 
3 3 0 r -  - 3 m m  
N M *  

* 
a, 0 > M  MU 
.d C  C  

C 
v a 

d .rl .ri . 
Y-Y * 

e u ~ i i  
5 % $  
.ri U 3 

I cd E a 
u a a  o c o  

t F 3 C  U . d O  
C .  . a , z  1 3 
- U i u a , o  C-Y 
& . d . d C C  C $ $  e 3 - o r  
* ' d c d . d C  T i * >  
U . U U ~ ~  m u . -  
3 3 N 3 1  1 3 3  
~ 4 4 ~ : :  u ~ m  
nuu  m m m U P o 3 U  3 U 4  
0 0 0 - 1  m m o  
N N N N N  N N M  
I , , , !  I , ,  

W W W W W  W W W  
0 0 0 0 0  0 0 0  
d d d d d  d d z f  
\\\\\ \\\ 
V ) i i ) i o c o r / )  m m w  
I D - 3 - 3 - 3 - 3  iD-3-3 
3 - 3 3 3  311  



REFERENCES 

Br ight ,  R .  C . ,  1963, P le is tocene  Lakes Thatcher  and Bonnevil le ,  sou theas t e rn  

Idaho: Univ. of  i l inn. (Minneapolis, Minnesota),  unpublished t h e s i s  

(Ph.D.), 143 p .  

Fenneman, N .  M . ,  1931, Physiography o f  Western United S t a t e s :  New York, 

McGraw-Hill, 534 p .  

G i l b e r t ,  G .  K . ,  1890, Lake Bonnevil le:  U .  S .  Geol. Survey Mon. 1, 438 p .  

Hardy, C.  T . ,  ed . ,  1957, Geology of p a r t s  of  nor thern  c e n t r a l  Utah and south-  

e a s t e r n  Idaho: Guidebook f o r  Tenth Annual Meeting, Rocky hltn. S e c t ,  

Geol. Soc. America, 73 p. 

Intermountain Associat ion of Petroleum Geologis t s ,  1953, Guide t o  t h e  geology 

of no r the rn  Utah and southeas tern  Idaho, 4 th  annual f i e l d  conference,  

1953: S a l t  Lake C i ty ,  Utah, 143 p .  

Jenkins ,  C .  T . ,  1968, Techniques f o r  computing r a t e  and volume of  s t ream 

dep le t ion  by we l l s :  Ground il 'ater, v .  6 ,  no.  2 ,  p .  37-41. 

Mabey, D .  R . ,  and O r i e l ,  S. S . ,  Gravi ty and magnetic anomalies i n  t h e  Soda 

Springs reg ion ,  sou theas t e rn  Idaho, - i n  U .  S .  Geol. Survey P ro f .  Paper 

614-0 ( In  p r e s s ) .  

Malde, H .  E . ,  1968, The c a t a s t r o p h i c  Late P le i s tocene  Bonnevil le  Flood i n  t h e  

Snake River P l a i n ,  Idaho: U .  S. Geol. Survey Prof .  Paper 596, 52 p .  

Mansfield, G .  R . ,  1927, Geography, geology, and mineral r e sources  of  p a r t  o f  

sou theas t e rn  Idaho: U .  S. Geol. Survey Prof .  Paper 152, 409 p .  

McConnel, W. J . ,  and o t h e r s ,  1957, Bear Lake--Its f i s h  and f i s h i n g :  Utah 

S t a t e  Dept. of Fish and Game, 76 p .  

O r i e l ,  S .  S . ,  and P l a t t ,  L .  B . ,  1968, Reconnaissance geo log ic  map of  t h e  

Pres ton  quadrangle,  sou theas t e rn  Idaho: U .  S .  Geol. Survey o p e n - f i l e  

map, 2 s h e e t s .  

64 



REFERENCES (cont Id.) 

Richards,  R .  1 ,  and Bridges, J .  H . ,  1911, Sulphur d e p o s i t s  near  Soda Spr ings ,  

Idaho:  U .  S. Geol. Survey Bull .  470-5, 7 p .  

S c o t t ,  R. C . ,  1955, Ground-water supply p o s s i b i l i t i e s  i n  p a r t  of Bear Lake 

and Caribou Counties,  Idaho: ti. S.  Geol. Survey open- f i l e  r e p o r t ,  27 p. 

S t ea rns ,  H .  T . ,  Crandal l ,  Lynn, and Stewart ,  1V. G . ,  1936, Records of  w e l l s  

i n  t h e  Snake River P la in ,  southeas tern  Idaho: U .  S. Geol. Survey Water- 

Supply Paper 775, 139 p .  

S t i f f ,  H .  A . ,  J r . ,  1951, The i n t e r p r e t a t i o n  of chemical water  ana lys i s  by 

means of  p a t t e r n s :  J o u r .  of  Petroleum Tech. ,  p .  15, Oct. 

tiniv. o f  Idaho Water Resources Research I n s t . ,  1968, Pre l iminary  inventory  

of t h e  water  resources of  Idaho: Idaho Water Resources Board, Planning 

Report no. 1, 598 p. 

U. S. Geological Survey, 1960, Compilation of  records  o f  su r face  waters  of  

t h e  United S t a t e s  through September 1950, p a r t  10, t h e  Great Basin:  

U .  S. Geol. Survey Water-Supply Paper 1314, p .  43-80. 

1963, Compilation of  records  of su r face  waters  of  t h e  United S t a t e s ,  

October 1950 t o  September 1960, p a r t  10, t h e  Great  Basin: U .  S .  Geol. 

Survey Water-Supply Paper 1734, p .  30-50. 

U .  S .  Publ ic  Health Se rv ice ,  1962, Drinking water  s t anda rds ,  1962: U .  S .  

Publ ic  Health Serv ices  pub. 956, 61 p .  

U .  S. S a l i n i t y  Laboratory S t a f f ,  1954, Diagnosis and improvement of  s a l i n e  

and a l k a l i  s o i l s :  U .  S.  Dept. Agr icul ture  Handb. 60,  160 p .  

Walker, E .  H., 1964, S a l t  product ion i n  Idaho, - i n  Mineral and water  r e sources  

of Idaho: Idaho Bur. Mines and Geol. ,  s p e c i a l  r e p o r t ,  no .  1, p .  165-169. 

Williams, J .  S . ,  1962, Lake Bonnevil le:  Geology of  southern  Cache Val ley ,  



Utah: U. S. Geol. Survey Prof. Paper 257-C, 152 p. 

Williams, J. S., Willard, A. D., and Parker, Verlyn, 1962, Recent history of 

Bear Lake Valley, Utah-Idaho: Am. Jour. Sci., v. 260, no. 1, p. 24-36. 








